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Designing with Motorola’ 








Microprocessors? 


Then you need HMI’s development systems. high-quality development products to support your 
We support the entire 68000 family. As Motorola projects. HMI believes in supporting the entire family 
enhances and increases integration of its micro- of products for the Motorola family. Ease of use and 
processors, you can count on HMI to be there with familiarity are common in all the emulators. 
Features of HMI’s development systems includes: 

* Run at real-time with no wait states. * Complex events and sequences for break and 

* Window driven source level debugging—SourceGate® —_ trigger conditions. 

* C, Pascal and ADA compiler source level support - Two independent 4K deep trace buffers. 
for all major compiler companies. * | psec resolution interval timer. 

* Real-time hardware performance analyzer. * 100 nsec resolution Time-stamp in trace buffer. 

* Works with IBM PC family and UNIX based * Logic state analyzer capabilities built into the 
machines including Sun and Apollo. emulator. 

* RS232 Interface up to 115.2K. - 16 External Trace bits. 

* Parallel Interface for high-speed code downloading. + Overlay memory up to 4 Mbytes. 


If you are looking for one emulator company that provides support for the entire Motorola family, then 
look to HMI for total support. Write or call for further information and free demo disk. 


Motorola Devices Supported Include: 





68000 68302 68EC020 
68008 68301/303 68EC030 
68010 68330/333 68HCOO1 Huntsville Microsystems, Inc. 
ee pee 332 68HC11 ae 3322 South Memorial Parkway 
8030 8540 Fil and D3 | Huntsville, AL 35801 
6809 68HC16 Family Tel.: (205) 881-6005 
Now supporting 68040 Series = 
IBM is Reg. T.M. International Business Machines, Inc. Unix is Reg. T.M., Bell Laboratories, Inc. FAX: (205) 882-6701 
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can't make a great 
network partnership. 


Dale® can give you more utility — 
and value — from thick film resistor 
networks. We offer the industry’s 
widest choice of through-hole 
mounted styles — including 
commercial and MIL-R-83401. 
And, we're well-qualified to guide 
you into efficient use of surface 
mounting with gull wing and 
“J"-lead small outline styles proven 
in high-volume applications. 

This wide choice lets us help your 
project teams much earlier in the 
planning process... providing 
faster access to nonstandard 
resistor and resistor/capacitor 


Dale’ Can. 


schematics when required. 
What's more, our extensive 

experience with Just-In- Time 

and Statistical Process Control 

programs can provide a much 

higher comfort level with quality and 

delivery. Call today. Let’s discuss a 


Circle No. 1 


partnership that offers maximum 
leverage for efficient network use. 
Contact your Dale Representative 
or phone (402) 371-0080. 

Dale Electronics, Inc., 

2300 Riverside Blvd., Norfolk, 
Nebraska 68701-2242. 
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Worldwide Microwave and RF Circuit Design News 





The Key Building Block in 
High-Frequency EDA Applications 


and other top EDA vendors. 
Make EEsof the key building 
block in your applications. Call, 
FAX or write EEsof for more 
information on the complete 


advanced circuit design... from 
top-down design of high- 
frequency systems, to bottom-up 
development of detailed electrical 
models. EEsof provides the most 


From cellular and satellite 
communications to radar and 
electronic defense, EEsof’s 
electronic design automation 
(EDA) software suite is the key 






















building block in today’s rapidly complete line of high-frequency suite of 

growing RF and microwave simulators, along with libraries of inte- 

applications. In fact, EEsof is the circuit and system models. We grated 

world leader in EDA software tools | support industry manufacturing high- .. 

for high-frequency analog circuit standards like Gerber," frequency @ 

and system design. GDSII™ and analog a = 
Top electronic engineering firms | IGES™and simulation software. 

use EEsof’s powerful design-for- interfaces to 5601 Lindero Canyon Road 

manufacturing software toincrease | Cadence, Westlake Village, CA 91362 USA 

design efficiency, reliability and Mentor Phone: 1-800-34-EESOF 

yields while reducing time-to- Graphics FAX: 1-818-879-6467. 


market. 
Our easy-to-use tools provide 

engineers with a complete 

hierarchical suite to support 
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as 21 038 and MIL ie 55831 eq eesenic’ ). 
xial connector models are offered with 50 and 75 | 


P.O. Box 350166, Brooklyn, New York 11235- 0003 
_ Distribution Centers ‘NORTH AMERICA 800-654-7949 ¢ 417-335- 6935 Fax 417-335-5945 


For detailed Specs on all Mini-Circuits products refer to e THOMAS REGISTER Vol. 23 @ MICROWAVES PRODUCT DIRECTORY ° » EEM e pinecee TS: 740- g HAND 
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295KHz to 2000 
from$4 





5-YR. GUARANTEE * 


Our tough SBL-mixers just got 
tougher, by including Mini-Circuits™ 
exclusive Ultra-Rel diodes that can 
endure 160 hours of test at a scorching 
300°C. Rugged, more reliable mixers in 
your systems lower production and test costs 
and increase systems reliability. 

Over the past fifteen years, millions of SBL-units 
were installed in formidable industrial and commercial 


applications. Under severe operating conditions, they have piciarateni A Saag UN 


OY qty) 


é 25 
7.25 
7.25 
7.25 
18.75 
5.50 
8.25 
7.25 
8.25 
8.25 
19.75 
9.80 


. ’ Frequency Conv. Loss Isolation (dB) | LO Level Price, $ ea. 
earned the reputation as the world’s most widely accepted Model (MHz) (dB) Pe Ee cde) 
mixers, based on quality, consistent performance in the field, SBL-1 1-500 55 45 40 +7 
and lowest cost e SBL-1X 10-1000 6.0 40 40 +7 

fe SBL-1Z 10-1000 65 35 25 +7 

In addition to the Ultra-Rel diodes, each SBL contains aoe 01-400 55 35 40 +7 
components that can withstand the strenuous shock and © SBL11 We eas re ae 30 " 
vibration requirements of MIL-STD-28837 along with more SELLE 9 3000 58 68 45 +10 

‘Ae 2 + 

than 200 cycles of thermal shock extending from -55 to+100°C. —. spL-ixLH = 10-1000 «60 40 55 +10 
Every Ultra-Rel™ SBL-mixer carries a five-year guarantee. vars 5-1000 59 61 54 +10 
Unprecedented 4.5 sigma unit-to-unit repeatability is also i Sg alee 7s = = Uo 
guaranteed, meaning units ordered today and next year will SBL-1MH 1-500'-. 55 45 40 +13 


SBL-1ZMH 2-1100 6.5 40 25 +13 


provide performance identical to those delivered last year. IF not DC coupled 


Tougher SBL-mixers, spanning 25KHz to 2000MHz, with ie 
+7dBm, +10dBm, and +13dBm LO models, priced from $4.50  *ULTRA*REL™ MIXERS 5 yr. Guarantee 


with extra long life due to unique HP monolithic diode construction, 


(10 qty) are available only from Mini-Circuits. Don't settle for 300°C high temp. storage, 1000 cycles thermal shock, vibration, 
a substitute or equivalent _..insist on Ultra-Rel™ SBLs. acceleration, and mechanical shock exceeding MIL requirements. 
finding new ways... 
setting higher standards 





8 Bet se we 
Mini-Circuits 
P.O. Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500 Fax (718) 332-4661 Telexes: 6852844 or 620156 
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On the cover: This Product Showcase 
brings you up to date on significant 
products in four categories: components, 
instruments, computer-aided engineer- 
ing, and computers and peripherals. 
Staff-written articles lead off each prod- 
uct section. An analysis of three preci- 
sion-resistor technologies (pg 86) ushers 
in the component section. In the instru- 
ment area, learn how to avoid the traps 
inherent in relay signal switching (pg 118). 
In CAE: why wait weeks for a layout 
house to create a physical layout when 
floorplanning tools do it in minutes to 
hours (pg 154). Finally, we lead off our 
computers and peripherals section with 
a look at how distributed control net- 
works create a totally automated en- 
vironment. (Thanks to Motorola Ine 
(Chandler, AZ) for providing some of 
the devices appearing on the cover. 
Cover photography by John Chomitz; 
art direction by Ken Racicot and Cathy 
Madigan) 
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Components TECHNOLOGY FEATURES 


Elegant architectures 
yield precision resistors 


Three precision-resistor technologies produce TCRs 6 
of less than 10 ppm/°C. Knowledge of these resistors’ 8 
constructions will help predict how each type will per- 

form in your circuit.—Brian Kerridge, Technical Editor 





Instruments 


Using relays to switch analog signals 
is neither silly nor trivial 


Failing to take the signal switching seriously can bea 
costly mistake.—Dan Strassberg, Technical Editor 


118 


Computer-Aided Engineering 


Floorplanning: layout comes to the logic designer 


Using floorplanning tools to do a preliminary physical 4 
layout and predict interconnect delays lets you short- 1 5 
circuit the layout-and-resimulate loop.—J/John C Napier, 

Technical Editor 


Computers and Peripherals 


Low-cost control LANs add automation 
to homes, autos, and offices 


From smart houses to industrial automation, control 
LANs now provide standard protocols and software 182 
interfaces to simplify development of automatic distrib- 

uted control applications.—Maury Wright, 


Technical Editor Continued on page 7 
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THE "FASTBALL" THE "CUT FASTBALL" — THE "CURVEBALL" 





Scorching access times and a wide range At 70 MHz, with read/write clocks and Let ‘em just try to keep up with 
of densities make our SRAMs untouchable... synchronous flag features, our FIFOs and the hottest SPARC multiprocessing 
12 ns 256Ks, 8 ns 64Ks, 4 ns 16Ks and more. —Bi-FIFOs move data in and out quickly, concept going. 





THE "SPLIT FINGER FASTBALL” THE "KNUCKLER" THE "SLIDER" 
The fastest access in every PROM PLDs allow crafty designers to mix Gate Just when you thought the board 
density. Broad options make these —- Array density with 40 MHz performance; was full, multichip modules slip 
hard-to beat. . even. support 125°MHz state machines. 1 MB SRAMs into a 1/8" space. 


PLAY HARDBALL WITH THE COMPETITIO 


Call today for your free copy of the Cypress 1992 CMOS/BiCMOS Data Book. 
Get the handbook that’s jammed full of the semiconductors you need to create 


winning product line-ups. Then, smoke the competition. 


FREE 1992 DATA BOOK HOTLINE: 1-800-858-1810": 
Ask for Dept. (44. 


*In Europe, fax your request to the above dept. at (32) 2-652-1504 or call (32) 2-652-0270. In Asia, fax to the above dept. at 1 (415) 961-4201. 
© 1992 Cypress Semiconductor, 3901 North First Street, San Jose CA 95134. Phone 1 (408) 943-2600, TELEX: 821032 CYPRESS SNJ UD TWX: 910-997-0753. 
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Printer-controller ASIC 5D 
BiNMOS cell-based array 56 
Analog/digital ECL ASICs 62 
FPGAs for PCMCIA cards 65 
Low-cost Ethernet chip 66 
MPEG video-decoder chips 71 
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your selection. Read all about compo- , 

Hiotite Gaebe\ snake alcnis toe tIa) oorn: 8051/CAN controller combo 73 
puter-aided engineering (pg 163), and pP link for PC bus 74 
computers and peripherals (pg 190). High-speed 8051 pC 76 
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Components 38 

Ce Instruments 126 

oo Woe on. Computer-Aided Engineering 163 
Check out "EDN? S Tree | Computers and Peripherals 190 


bulletin-board service 
(BBS) by dialing (617) 
558-4241 (300/1200/2400/ 
96008, N, 1). Youcan down- 
load listings, programs, and 
other material from pub- Voltage controls monostable’s pulse width 207 
shed articles and from our | 











Design Ideas east Low-power clock serves low-speed uses 208 
: Hod oe: ore oa ae Battery charges in circuit 210 
eering programs on the Utility tracks PC and DSP-board addresses 212 
BBS. We also have a place | 
to submit questions to Ask Diode simulator has 0.04V voltage drop 214 
EDN and a place to speak Feedback and Amplification 215 


out on any topic of interest. 
oP Continued on page 9 
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The days of circuit designers are numbered. Today’s 
engineers must be product designers, and they have to 
worry about more than ICs and circuit boards. 
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FINALLY, One Company offers you the 
Power and the ease... with integrated 
Workstation tools from PADS... 
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PADS-ForceRouter 


A complete design entry and 
simulation solution 


Mixed mode A/D simulation 
Multiple windows for probing 
simulation results 

Backward and forward 
annotation to PCB design 
Integrated analysis tools for 
Engineering Rule Checking 
Cross-probing between PCB and 
schematic 


Complete PCB design solution 
for UNIX™ based workstations 


Easy to install, learn and use 
Excellent price performance ratio 
Complete support of all current 
printed circuit board technologies 
Specialized tools for analog, 
digital and high speed design 


Autorouting for high density 
design and testability 

Gridless, shape based architecture 
supports: metric, fine pitch and 
off-grid placements 


™ High speed design toolset with 


table driven crosstalk analysis 


M@ State-of-the-art “Design for 


Manufacturability” 


YDS offers hardware independent EDA Solutions within your budget and to meet your toughest 
engineering challenges. PADS products offer you a consistent, easy-to-learn, easy-to-use design 
environment. For database compatibility, total migration and a common design philosophy between 
PC’s and Workstations, call 1-800-554-SALKES, or your authorized PADS partner. 


PADS PADS PADS PADS PADS 


CAD Concepts, Inc. CADware, Inc. Collins Technology ElectroCAD, Inc. The CAD T.E.A.M. 
1-800-999-1317 1-800-735-4223 1-800-282-7237 1-800-872-1036 1-800-668-0726 
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INSIDE EDN 





A summary and analysis of articles in this issue 


ur second summer showcase 

issue brings you news of test 
and measurement instruments, 
CAE tools, computers and periph- 
erals, and components, as well as 
Technology Features in each of 
these areas. 

In the test and measurement 
world, the conventional wisdom 
holds that switching analog signals 
using relays requires little talent 
and less thought. Technical Editor 
Dan Strassberg says that’s dead 
wrong. In his Technology Feature, 
Dan warns that relay signal 
switching is filled with traps for the 
unwary and that if you think the 
way to avoid relays’ problems is to 
steer clear of the devices, think 
again. 

Because of the characteristics 
that electromechanical and reed re- 
lays possess, they remain more suit- 
able than their solid-state counter- 
parts for switching four classes of 
analog signals. Read Dan’s article 
to discover which signals fall into 
these classes and how to avoid 
trouble when using signal-switching 
systems such as multiplexers or ma- 
trices. Also, check out the sidebar 
on signal-switching products that 
use optoF ET isolators—solid-state 
devices—instead of relays. An opto- 
FET isolator combines an LED or 
LED array and one or more 
MOSFET switches, or ICs that be- 
have as if they were MOSFETs. 

John Napier, EDN’s new techni- 
cal editor, introduces the CAE sec- 
tion with his Technology Feature 
on ASIC floorplanning tools. 
ASICs’ shrinking feature sizes have 
shifted the focus of the timing 
budget from gate delays to inter- 
connect delay. In fact, interconnect 
delay often determines whether a 
logical design still works after 
physical layout. 

Floorplanners let logic designers 
do a preliminary physical layout to 
predict interconnect delays. Logic 
designers input the timing data to 





a simulator for design verification 
before turning the design over for 
final place and route. John cautions 
that three different types of tools 
lay claim to the term “floorplan- 
ner,” so you have to read the fine 
print to know what you're buying. 

In his Technology Feature, Tech- 
nical Editor Maury Wright reports 
that the advent of two control 
LANs means that you'll soon be 
able to automate your home, car, 
office, or small industry site for a 
reasonable price. Echelon’s Lon- 
works control LAN is suitable for 
all four applications; and ICs, node 
modules, routers, repeaters, 
bridges, and development tools and 
products are already available. The 
specifications for the Electronics In- 
dustries Association’s CEBus (con- 
sumer electronics bus) have just 
emerged, and an IC that can send 
and receive CEBus signals over ac 
power lines is available now. Maury 
says that more CEBus products 
should appear this year, so start 
dreaming up your totally automated 
“smart house.” 

Technical Editor Brian Kerridge 
gets down to basics with his Tech- 
nology Feature on precision resis- 
tors, which precedes the compo- 
nents product section. The preci- 
sion resistors Brian covers are foil, 
wirewound, and thin-film devices. 
Knowing the details of the resistors’ 
construction will help you under- 
stand and predict how each type 
will perform in your circuit. 


Julie Anne Schofield 
Senior Associate Editor 
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Conver ters 





Quality 
Lower Per Unit Costs 
High MTBF 
Lifetime Warranty 


ADVANCED MANUFACTURING 
YIELDS HIGH RELIABILITY 
CONVERTERS 
By using a multilayer substrate and a one- 
step reflow solder process, our hybrid 
manufacturing process yields a lower cost 
dc/dc converter that’s extremely reliable 
and rugged with no PIND failures. 


Hermetic Hybrid 
Welded Transformer Reflow soldered 
Package components 


Assembly 
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Be cecii: 


Low thermal Lowest Multilayer 
resistance, BeO number of Substrate 
and solid steel interconnect wires 


HB2600 SERIES 


20W Singles 20W Duals 
Input: Input: 
14-50V 14-50V 
Output: Output: 
OVS 1ZVE15V +12V,+15V 


Tatas 
tech 


APEX MICROTECHNOLOGY CORPORATION 
5980 N. Shannon Road, Tucson, AZ 85741 


For Product Information or 
Applications Assistance Call 
1-800-862-1029 or FAX (602) 888-3329 


AUSTRALIA, N.Z. (08) 277-3288 BELGIUM/LUX. (03) 458 3033 
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icial Flag Of The 


AMD Delivers The World's Fastest 386s. 


The great 386 race is over. And the clear winner | 32-bit 386 performance to the desktop.The 
is the Am386 microprocessor family ~V~ Am386SXL-33 CPU makes 33MHz the stan- 
The fact is, no other 386 micro- dard for 386SX machines both at the 


processors available today can rival desktop and for battery powered 
the sheer speed and performance applications. 


of the Am386 microprocessors.The o Ie gout DX . In either case, they re over 20% 
Am386DXL-40 CPU brings 40MHz, "in lowcost POFPpacaging. faster than those run-of-the-mill 386s. 





901 Thompson Place, PO. Box 3453, Sunnyvale, CA 94088 © 1991 Advanced Micro Devices, Inc."We're Not Your Competition’ is a service mark and Am386 is a trademark of Advanced Micro Devices. All brand or product names mentioned 
are trademarks or registered trademarks of their respective holders. * For more information write"Am386" on your letterhead and mail to, in Europe: AMD Mail Operations, P.O. Box 4, Westbury-on-Trym, Bristol BS9 3DS, United 
Kingdom: in Asia: Advanced. Micro Devices Far East Ltd., Rm. 1201-2 Harcourt House, 39 Gloucester Road, Hong Kong; in Japan: AMD Japan Ltd., Shinjuku Kokusai Bldg., 6-6-2 Nishi-Shinjuku, Shinjuku-ku, Tokyo 160, Japan. 














386 Microprocessors. 


And of course, they're proven-compatible | Micro Devices. For more information, contact 


with the IBM*standard. your local AMD sales office below. 
Best of all, they're available now, available in 

quantity, and available at surprisingly low prices. at 
So don't just keep up with the competition ij 


with ordinary 386 systems. Blow them away with 


the world’s fastest 386 systems—built around Advanced Micro Devices 
the Am386 microprocessors from Advanced "Were Not Your Competition.” 


International Sales Offices: Antwerpen (03) 248 43 00; Frankfurt area (06172) 24061; Hong Kong 86 54 525; London area (0483) 740440; Manchester area (0925) 828008; Milano (02) 3533241; Munchen (089) 4114-0; Osaka (06) 243-3250: 
Oslo area (02) 531324: Paris(1) 49 75 10 10; Seoul (02) 784-7598; Singapore (65) 348 1188; Stockholm (08) 986180; Taipei (02) 715 3536; Tokyo (03) 3346 7550. 
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We've just tested the 
performance of our new 
1960 CF processor. 


Make no mistake. This is no 
middle-of-the-road processor. 
It’s our new superscalar 
— i960” CF chip. And it delivers 
—" FP blistering speed to your high-end 
printing, imaging, communications 
and networking applications. Simply put, it 
outruns every 32-bit embedded processor on 








© 1992 Intel Corporation. i960 is a trademark of Intel Corporation. 
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the market—and we have over 25 bench- 
marks to prove it. 

You see, only our 1960 RISC architec- 
ture brings superscalar processing with 
multiple operations per clock to embedded 
applications. Our new i960 CF processor is 
highly integrated with optimized data and 
instruction caches for throughput up to 























en 





twice that of our i960 CA chip. Which makes further speed up your design process. 


it the most advanced technology available for So step on it. Call 800-548-4725 and ask 
embedded applications. for literature packet A9A51 for complete 

If you’re already using our i960 CA proces- — benchmarks. And learn what your applica- 
sor, you can quickly shift up to higher perfor- tions can do with a faster engine. 
mance with full code and pin compatibility. | 
And, of course, we offer a comprehensive - | 
array of Solutions960 development tools to f ntel @ 
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It can be rather useful to have a suppher who, hike us, makes not just one, but 


significant 
fast SRAM. 


| Perhaps we a fit into your strategy. | 


If a single supplier can answer 


all your needs in a major category 


is a good reason to include the 
supplier in your buying strategy. 


Samsung is such a supplier. And 


SAMSUNG SEMICONDUCTOR, INC., 


we can help you succeed with your 
game plan. 

We produce every significant 
fast SRAM used in the pc, work- 
station, mainframe, and telecom- 


munications markets. Ours are 


state-of-the-art CMOS SRAMs, and 
several are the fastest cmos parts 
made— including our 17-ns 1-megs. 
All remaining products in our line 
are equa/ in speed to the fastest 


cmos chips available. 





Samsung CMOS Fast SRAMS 


PART ORG. FEATURES 


KM68I001 128Kx8 

KM64I001 256KX4 

KM641005 256Kx4 Sep. 1/0 
KM6IIOOI IMXI 


KM68257B 32Kx8 

KM68257B-L 32Kx8 Low Power 
KM64257A-L 64KXx4 Low Power 
KM64258B 64KX4 OE 
KM64259B 64Kx4 Sep. 1/0 
KM64260B 64Kx4 Sep. 1/0 
KM61257A-L = 256KXI Low Power 


KM6865B 8Kx8 

KM6865B-L _8Kx8 Low Power 
KM6466B 165x4..- OE 
KM6465B 16KX4 


KM78c8o0] 8Kx16 or 386 Cache 
4KxI6X2 way RAM 
KM75COI 512x9 FIFO 
KM75C02 IKx9 FIFO 
KM75CO3 2KXxg FIFO 


Beyond these fast sRAMs in cMos, | ultra-fast, BICMOS SRAMS. today. Or write to skAM Marketing, 
we also offer a comprehensive group So in a manner of speaking, you | Samsung Semiconductor Inc., 3655 
of high-density, standard srams | could say we make everything from | No. First St., San Jose, ca 95134. 
(through 4-mb). And we’re now awns to knights on up to royalty. 

: : te eee &§ SAMSUNG 


completing a full line of advanced Please call 1-800-446-2760 or 


asynchronous and synchronous, | 408-954-7229 for more information A Generation AHEAD. 
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HP and Avantek 
announce a major 
expansion in the world of 

AW Ce Kei venom Kore ab ace) (era 


Presenting some very big 
news to anyone designing data 
communications and telecom- 
munications systems: your job 
Just got easier. Because now 
you can get all the components 
and support services you 
need from one place. 


Thanks to the HP/Avantek 
partnership, we can now deliver 
the most complete solutions 
of any RF/microwave semi- 
conductor and components 
supplier for commercial and 
defense applications. 


For commercial applications, 
CG08207 
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look to us for an expanded 
array of HP and Avantek prod- 
ucts. Including some of the 
most technologically advanced 
discrete devices, silicon and 
GaAs ICs, and complex inte- 
grated components available 
today. 


Look to Avantek, now a wholly- 
owned subsidiary of HP, to con- 
tinue its leadership of the 
defense and aerospace markets 
through its advanced technol- 
ogy and volume manufacturing 
capabilities. 


In both cases you'll get the 


CIRCLE NO. 21 


full strength and stability of 
HP’s worldwide sales, service, 
and support. 


To find out more about what the 
new HP/Avantek partnership 
can do to expand your design 
horizons, call 1 (800) 752-0900, 
ext. 2949 in the U.S* 


There is a better way. 


HEWLETT 
@Q. PACKARD 


*In Europe, FAX to: (49) 7031-14-1750. 








Now notebook PCs can 
control an IEEE-488 bus 


Though you might not think so at first, a notebook-size 
computer that controls IEEE-488 instruments—even instru- 


ments that themselves aren't particularly portable—would 


be quite useful for a significant number of people. For 
example, if you are acquiring data in a moving vehicle, 
one of your main objectives is probably to minimize the 
number of heavy items you must lug on board. 

lOtech’s $495 Personal488NB suits such applications. 
The 5.5X 4x 1.5-in. unit plugs into a notebook’s parallel 
port. It generates the bus and replicates the parallel port, 
so you don't lose the ability to connect a printer. If the 
PC has a connector for an external keyboard, the interface 
does not require an ac-power source; the notebook’s bat- 
tery-operated supply will provide the power. However, 
you can use an ac adapter instead. The bus transfers 
data at 170 kbytes/sec, approximately '% its maximum 
speed using conventional hardware. All of the high-level- 
language software drivers that the vendor has developed 
for its ISA bus IEEE-488 interfaces work with the notebook 
interface; the drivers of your choice accompany the hard- 
ware. !Otech Inc, Cleveland, OH, (216) 439-4091, FAX 
(216) 439-4093. 





A notebook PC can control an IEEE-488 bus—and a printer—when 
you connect lOtech’s Personal488NB to the computer’s parallel port. 





base on CD-ROM that 


Database includes 3 
comes with part numbers, 
Rs and Cs specifications, and salient 
characteristics of approxi- 
CAPS (computer-aided mately 700,000 resistors 


product selection) R/C is 
a parametrically search- 
able resistor/capacitor data- 


and capacitors from more 
than 250 manufacturers. 
The database is organ- 
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ized, indexed, and stored 
on three CD-ROM disks 
(two index and one image 
disk). The company will up- 
date the disks quarterly. 
CAPS R/C works the 
same way as the CAPS IC 
and semiconductor data- 


base to give engineers in-. 


stant and local access to 
complete and current data. 
CAPS and CAPS R/C | 
are available on an annual 


subscription basis in DOS: 


and Unix configurations. 
CAPS R/C will be avail- 
able in the third quarter 
of 1992 at an introductory 


price of $2500; regular 


price will be $2995 annu- 
ally. Cahners Technical 


| Information Service Div, 


Newton, MA, (617) 558- 
4999. 


Peers 1/0 chip 
simp ities DSP 
for ‘embedded 


control 


Adding analog |/O capabil- 
ity to a microcontroller can 
rapidly consume precious 
board space and |/O-port 
resources. To ease that 
problem, Micro Linear has 
introduced the ML2377 
analog I/O chip. The device 
offers a 10-bit A/D con- 
verter, 10- and 8-bit D/A 
converters, two S/H chan- 
nels, and a 6-channel multi- 
plexer in a single IC. In ad- 
dition, the device features 
data buffers and an inter- 
face port for simple connec- 
tion to DSP wP, such as the 
TMS-320C 1 4. The part runs 
off a single 5V supply and 
provides a +2V input and 
output signal range. It 
comes in a 44-pin quad 


flatpack and costs $6.50 
(1000). Samples are avail- 
able now; production is 
scheduled for August. Micro 
Linear Corp, San Jose, CA, 
(408) 433-5200, contact 
David Wong. 


1.5-Gbs fiber 
link costs less 
than $1000 


A proprietary approach to 
modulating laser diodes 
has let Finisar Corp pro- 
duce a high-speed fiber- 
optic data link that uses 
multimode fiber and laser 
diodes. By utilizing multi- 
mode devices, the com- 
pany cut the cost of its fi- 
ber link to $670 per node, 
plus fiber costs. The mul- 
timode system is also 
more tolerant of connec- 
tor and fiber mismatches 
than existing single-mode 
links, providing a more | 
robust system. 

The FTM-8500 and | 
FRM-8500 transmitter 
and receiver modules can 
exchange data over dis- 
tances of 500m at rates 
ranging from 100 Mbps to 
1.5 Gbps. The link’s error 
rate is <10 with an op- 
erating lifetime of >200,000 © 
hours. Together with a , 
link controller IC, the 
modules can also monitor 
and control the link’s 
status without the need 
for optical test equip- 
ment. The controller auto- 
matically provides infor- 
mation such as optical 
power levels, drive cur- 
rents, and transmitter tem- 
perature. Finisar Corp, 
Menlo Park, CA, (415) 
364-2722, FAX (415) 364- 
3042, contact Jerry Rawls. 
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4V linear devices 
keep up with digital ICs 


To keep pace with the low-voltage developments in digital 
devices for portable and battery-powered equipment, lin- 
ear-circuit vendors are now supplying low-voltage compo- 
nents. Depending on their common-mode range and mini- 
mum-rated supply voltage, a few linear devices can al- 
ready work at low voltages, but very few have actual 
characterized performance for supplies below 5V. Texas 
Instruments is among the first to announce a 3V-character- 
ized linear family. The TIV 10-device family comprises 
single, dual, and quad op amps, dual and quad compara- 
tors, and a 3.3V low-dropout voltage regulator that meets 
the JEDEC 3.3V standard. The company characterizes the 
performance of the op amps and comparators at both 3 
and 5V supply voltages, but these devices will work with 
supply voltages as low as 2V. The common-mode input 
range of the op amps extends below the negative rail, 
which is typically ground, and within 1V of the pos- 

itive rail at 25°C. 

The op amps include a bias-select feature that lets you 
trade off ac performance for power dissipation. You can 
either specify different versions for the dual and quad 
op amps or set the supply current of the single op amp 
to 17, 250, or 1500 pA. The slew rates for these bias 
selections are between 0.02 and 2.1V/psec, and unity- 
gain bandwidths are between 27 and 790 kHz (all typical 
specs at 3V). The devices are available in DIPs, SOICs, 
and TSSOPs (thin small-scale outline packages), and prices 
for the family range from $0.54 (single op amp) to $1.69 


_EDN-NEWS BREAKS 


(quad op amp). Texas Instruments Inc, Semiconductor 
Group, Dallas, TX, (214) 995-6611, ext 3990. 


Design contest 
offers notebook- 
PC prize 


Apex Microtechnology 
Corp is looking for some 
good design ideas that in- 
corporate its PB50 and 
PB58 high-voltage boost- 
ers. These devices act like 
buffers and can boost the 
output of a small-signal 
system to high-voltage 
and high-current levels. 
The boosters can poten- 
tially replace op amps in 
a variety of applications 
involving DACs, instru- 
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mentation amplifiers, mul- 
tipliers, and dividers, and 
the company is after some 
novel circuit applications. 
All entries must be re- 
ceived by October 15, 1992. 
The winning designer re- 
ceives a 886TF X25 PC 
Notebook with 4 Mbytes 
of RAM, a 60-Mbyte hard- 
disk drive, and a 10-in. 
monitor. For this contest, 
the company’s evaluation 
kits, which include a heat 
sink, pe board, mating 
socket, and hardware, are 
free. However, evaluation 
units aren’t free; the PB50 
and PB5d58 cost $54.90 and 


$64.90, respectively. These 
are special prices for the 
contest only, and the of- 
fers expire on August 31, 
1992. For contest guide- 
lines and entry forms, 
contact Marie Rivera at 
Apex Microtechnology 
Corp, Tucson, AZ, (602) 
690-8603, FAX (602) 888- 
3329. - 


Disk-drive 
motor controller 
replaces five ICs 


The TDA5340/5341 brush- 
less dc motor drivers incor- 


porate both spindle and ac- © 


tuator drive circuitry and in- 
tegrate the functions of as 
many as five components in 
hard-disk electronics. The 
devices come in a shrink 
quad flatpack (SQFP) that 
measures 1.4 mm high. The 
ICs can replace a separate 
spindle controller with power 
field-effect transistors, a 
voice coil, motor controller 
and driver, and power driv- 
ers. The devices can drive 


| full-wave brushless dc mo- 


tors without commutation 
sensors because they use a 
frequency-sensing technique 
to position the rotor. 

The drivers also include 
start-up circuits, automatic 
park procedures, which 
avoid a head crash if 
power is lost, and a reset 
signal generator. The 
TDA5341 version includes a 
frequency-locked loop to 
control rotor speeds to 
6000 rpm. The drivers op- 
erate from 5V, and maxi- 
mum spindle-drive current is 
1.6A, which reduces to 200 
wA in sleep mode. The 
TDA5340, in a 48-pin plas- 
tic package, costs $7.80; 


the 5341, in a 64-pin plas- — 
tic package, costs $8.85. 
Philips/Signetics, Sunnyvale, 
CA, (408) 991-2000. | 


JPEG chip 
set allows 
picture preview 


The 040 2-chip set imple- 
ments the JPEG (Joint 


‘Photographic Experts 


Group) image-compres- 
sion standard, including 
the ability to read files en- 
coded by other JPEG sys- 
tems. The set also has fea- 
tures beyond the image- _ 
compression standard. For 
example, you can program 
the chips to control the 
compression bit rate, 
letting you target a com- 
pressed image to a fixed 
memory size. Without bit- 
rate control, the com- 
pressed-image file size var- 
ies with picture content. 

The set also lets you 
preview compressed im- 
ages at less than full reso- 
lution. The decompression — 
speed for the preview : 
mode is 10x the speed of 
normal decompression, 
letting you quickly scan 
the images on a file. Not 
that the normal decom- 
pression speed is slow. 
The chip set comes in 15- 
and 21-Mbyte/sec speed 
grades, fast enough to 
handle 720 x 480-pixel 
images at the motion- 
video rate of 30 frames/ 
sec. Together, the devices 
cost $99 in small quanti- 
ties; the price drops to $49 
for volume production 
(10,000). Zoran Corp, 
Santa Clara, CA, (408) 
986-1314, contact Dr Isaac 
Shenberg. 








Bus analyzer 





Enibaddlad VXI conkers | 








” Ethernet-to-GPIB Controller for the Sun SPARCstation 


hunt Quit! 
HE niX 


LabWindows® and LabVIEW® software 


A Sound Investment 





Are you considering an investment in 

IEEE 488.2? If so, look to the company 
that has invested extensively in IEEE 488 
for over 16 years — National Instruments. 


Whether your system requires a plug-in 

IEEE 488.2 interface, an external Ethernet-to-GPIB 
Controller, a compact bus extender, a versatile 
bus analyzer, a GPIB-to-VXI translator or 
application software, our products are right 

on the money for your test system needs. 


Get the most from your IEEE 488.2 investment 
with our custom NAT4882 ASIC. The NAT4882 
not only provides full IEEE 488.2 compatibility, 
it also drastically reduces software overhead for 
higher throughput. 


Test programs written with our industry-standard 
NI-488 software are portable between platforms 
and operating systems, even Windows, So your 
programming investment is preserved. Simplify 
your programming with our application software. 
SEE US AT SCIENCE INNOVATION, booth 225 


in IEEE 488.2 Control 


To find out more about making a wise IEEE 488.2 
investment, Call for a FREE catalog. 

(512) 794-0100 

(800) 433-3488 (U.S. and Canada) 


NATIONAL 


i The Software is the Instrument ® 






INSTRUMENTS*® 


6504 Bridge Point Parkway 
Austin, TX 78730-5039 
Fax: (512) 794-8411 





Branch Offices: AUSTRALIA 03 879 9422 © BELGIUM 02 757 00 20 ¢ CANADA 519 622 9310 * DENMARK 45 76 73 22 © FRANCE | 48 65 33 70 * GERMANY 089 714 50 93 


ITALY 02 48301892 * JAPAN 03 3788 1921» NETHERLANDS 01720 45761 « N 


ORWAY 03 846866 © SPAIN 91 896 0675 * SWEDEN 08 98 49 70 * SWITZERLAND 056 27 00 20 ¢ U.K. 0635 523545 


© Copyright 1992 National Instruments Corporation. All rights reserved. Product and company names listed are trademarks or trade names of their respective companies. 
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Tool lets you perform _ 
design automation in Unix 


Viewlogic’s Powerview is the company’s first Unix-based 
design-automation tool. The company claims that this soft- 
ware is the first commercial product that’s compatible with 
the electronic-design-automation standard CFI 1.0 (CAD 
Frameworks Initiative 1.0) as it currently stands. The soft- 
ware also uses Openlook, Motif, and EDIF 2 0 0. The 


tool set includes design entry, simulation and verification, - 


synthesis and targeting, and layout integration. 

The tools let you use a range of design-entry methods, 
including VHDL (VHSIC Hardware Description Language), 
Abel, truth tables, state diagrams and tables, functional 
block diagrams, and schematics. You can also enter de- 
signs through the waveform editor and the graphical VHDL 
entry tool, Envision VHDL. The simulator (Viewsim XL) com- 
bines VHDL simulation and debugging with mixed analog 
(Spice) and digital simulation. It also runs 10 x faster than 
the current Viewsim simulator. Other tools include a VHDL- 
logic-synthesis package; in addition, a package that facili- 
tates migrating existing designs in PLDs to new technolo- 
gies, called ViewPLD, maps JEDEC, Abel, CUPL, and Palasm 
formats into field-programmable gate arrays. The set in- 
cludes incremental netlisting for making changes after com- 
piling designs; save-and-restore for stopping and resuming 
simulations; circuit-level optimization; Kanji support; com- 
plete on-line documentation; and the ability to recognize 
and respond to mouse-drawn figures. | 

Each tool of the set comes in the form of an executable 
program, regardless of function. Each program is invoked 
by a shell that maps the invocation syntax into icons and 
stores each tool definition in its own file. Therefore, you 
can integrate any tool that can be invoked from a system 
window into the software, including third-party and user- 
developed tools. The tool set runs on SPARCstations from 
Sun Microsystems and is data compatible with Viewlogic’s 
Workview tools for DOS-based platforms. Minimum hard- 
ware is SPARCstation 2 with 32 Mbytes of RAM. The 
company is also developing HP- and DEC-workstation ver- 
sions. Depending on configuration, prices range from 
$26,500 to $70,000. Viewlogic Corp, Marlborough, MA, 
(508) 480-0881, FAX (508) 480-0882. 


Digital ICs have 


features from Harris Semi- 


sation. conductor. The ACS/ACTS 
radiation hardened CMOS Class-S logic family 
featur es will eventually contain more 


CMOS logic, RS-422 inter- 
face ICs, and static RAMs 
(SRAMs) are now available 
with radiation-hardened 
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than 100 parts that suit space 
applications using fast-ac- 
cess-time RAMs and high- 
speed pPs. The devices are 
CMOS and silicon-on-sap- 





phire versions of AC and 
ACT logic. Features of the 
devices initially include an 
ACSO3 quad NAND gate, 
ACTS240 inverting and 
ACTS244 noninverting, 3- 
state, octal buffers/line driv- 
ers, and an ACTS245 3- 
state, octal bidirectional 
transceiver. The parts’ to- 
tal-dose hardness exceeds 
1M RAD, and single-even- 
upset error rates are less _ 
than 10°'° errors/bit-day. 


Typical transition times are | 


4 nsec, and maximum prop- 


agation delays range from — 


6 to 11 nsec. Static power 
dissipation for each device 
is less than 4.1 mW. Prices 
range from $200 to $250 
(100). 

The HS-26C31RH and 
HS-26C32RH quad line 
driver and receiver, respec- 
tively, are pin compatible 
with Advanced Micro De- 
vices’ LS devices with stand- 
by power dissipations of 
2.75 and 100 mW com- 
pared with 440 and 385 
mW for the LS versions. 
These interface ICs, al- 
though fabricated from a 
different CMOS process 
than the previous logic ICs, 
can also withstand total ra- 
diation doses of 1M RAD 
and operate from a single 
SV supply. Pricing for the — 
driver and receiver is $275 
and $290 (100), respec- 
tively. You can also cur- 
rently place limited produc- 
tion orders of a 256-kbit, 
25-nsec SRAM, the HS- 
65758RH. Built using the 
company’s latest radiation- 
hardened digital process, 
price for this device ranges 
from $3000 to $4000, de- 
pending on configuration 
and quantity. Harris Semi- 
conductor, Melbourne, FL, — 
(800) 442-7747. 


Software builds 
human-interface 


prototypes 


Avid Design provides hu- 
man-interface prototypes 
for instrument and con- 
trol-systems developers. 
The tool’s mouse-driven 
graphical design abilities 
eliminate the need to 
write graphics code. The 


software replicates the 


look and behavior of dials, 
meters, sliders, buttons, 
CRT displays, strip charts, 
and custom components. 
Therefore, it can replace 
physical prototypes with 
accurate software simula- 
ions, = tsti‘S 

The software solves a 
problem for instrument 
developers by letting 
them try out the user in- 
terface of a new product 
and modifying it until it’s 
right. The developer can 
show an interface to an 


| evaluator and then, in re- 


sponse to suggestions, 
change the interface 
within minutes, and find 
out from the evaluator 
whether the changes are 
what he or she wants. The 


old method (going back to 


the lab and constructing a 
new or modified proto- 
type) had the major dis- 
advantage that, by the 
time the modified user in- 
terface existed, the evalu- 
ator had often forgotten 
what the problems were 
with the previous version. 
The $4900 software is 
available in versions for 
most Sun and HP work- 
stations. Site license and 
OEM pricing is also avail- 
able. Altia Inc, Colorado 
Springs, CO, (719) 598- 
4299. 


Settle for 
040 Board? 






y, 


‘You've chosen the ’040 because you! 
need maximum performance in your 
VME system. But look carefully, 
because other Single Board Computers 
may only give you only half of what you 
expected from the ’040. 


ae heroes 


SV430 outperforms every other SBC on 
the market by as much as 150%. 


- Surprisingly, this kind of quality won't cost 
you any extra, because Synergy products 
lead in another important area— value. At 
Synergy, you don’t have to pay a premium 
price for premium performance. 






Compare Synergy’s SV430 perform- 
ance to any other SBC. Compare bus 
speed, MIPs, support, flexibility, docu- 
mentation, reliability, I/O intelligence 
or any spec you can think of. We think 
you’ll find the same thing we did—the 


2 Let us show you just how far ahead your system 
can be with a Synergy processor board. Call us today, 
and get the whole ’040 story. 


MBytes/sec 


VME Write: 60 DRAM DRAM 
Read: 67 . 
Transfers Burst Random 
VME64 doubles Rates Accesses 
bus performance A 25 MHz ’040 Non-burst ’040 


performance is 
measured in wait 
states. Fewer 
wait states mean 


to 66 MB/s—and 
the SV430 is the 
only ’040 board 
that has it. But 


is capable of 
accessing mem- 
ory at 80 MB/s. 
The closer you 





























we don’t need are to this max- higher perform- 
VME64 to win imum, the more _ my ance. The SV430 
: 2% this comparison. $ °040 perform- oe Se is not only 66% 
Even normal 32-bit transfers race at 33 MB/s. ance you're gaining. SV430 bursts are 26% faster than Force or Motorola, it supports twice 
That’s 200% faster than Force or Motorola. faster than Force and Motorola. the on-board memory — 32 MB. 
020 & 030 
’020/°030 Product 
VSB Compatibility Warranty 


SCSI 
Ethernet 
ISDN 
Floppy 
16 Async 
12 Sync 
Parallel 


Software Synergy backs 
compatibility the reliability of 
between Synergy 1 Year its SBCs with a 
SBCs means two year standard 
users have simple warranty. Force 
upgrades to the and Motorola 

SV 430 from only offer 

: S our ’020 and you one. 

030 SBCs. Force offers compatibility only from 
the ’030 level, and Motorola offers “upward 
migration” —a polite phrase that means rewrit- 
ing your code. 


030 Only 





Graphics 
S$ 


I/O Modules 


Synergy’s EZ-Bus modules are compatible 
with our entire line of SBCs. This means 
Synergy’s current line of 12 intelligent I/O 
modules are immediately available for the 
SV430—today. No other vendor comes close 
for selection, functionality or availability. 


Data from Motorola MV MEI65 data sheet dated 2/90, and 
Force CPU-40 data sheet Al Rev. |. DRAM measurements 
shown are with parity. VMEbus transfers are to a 60ns slave. 


VME64 is a trademark of Performance Technologies, Inc. 


microsystems 


Synergy Microsystems, Inc., 179 Calle Magdalena, Encinitas, CA 92024 (619) 753-2191 FAX: 619-753-0903 
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dc to 3GHZ ...$1I> 


lowpass, highpass, bandpass 


e less than 1dB insertion loss ® greater than 40dB stopband rejection surface-mount ®BNC, Type N, SMA available 
e5-section, 30dB/octave rolloff ¢ VSWR less than 1.7 (typ) ®rugged hermetically-sealed pin models ® constant phase 
@meets MIL-STD-202 tests ® over 100 off-the-shelf models ® immediate delivery 


low pass, Plug-in, dc to 1200MHz 









Passband Stopband, MHz Passband Stopband, MHz 
Model MHz loss loss Model MHz loss loss 
No. loss < 1dB > 40dB No. loss < 1dB > 20dB > 40dB 
PLP-5 8-10 10-200 PLP-250 320-400 400-1200 
PLP-10.7 19-24 24-200 PLP-300 410-550 550-1200 
PLP-21.4 32-41 41-200 PLP-450 580-750 750-1800 
PLP-30 47-61 61-200 PLP-550 750-920 920-2000 
LOW PASS PLP-50 70-90 90-200 PLP-600 840-1120 1120-2000 
PLP-70 90-117 117-300 PLP-750 1000-1300 1300-2000 
PLP-90 121-137 167-400 PLP-800 1080-1400 1400-2000 
PLP-100 146-189 189-400 PLP-850 1100-1400 1400-2000 
@ PLP-150 210-300 300-600 PLP-1000 1340-1750 1750-2000 
be PLP-200 290-390 390-800 PLP-1200 DC-1000 1620-2100 2100-2500 
2 Price, (1-9 qty), all models: plug-in $14.95, BNC $32.95, SMA $34.95, Type N $35.95 
S 
& Surface-mount, dc to 57/0 MHz 
o 
SCLF-21.4 DC-22 32-41 41-200 SCLF-190 DC-190 290-390 390-800 
t, SCLF-30 DC-30 47-61 61-200 SCLF-380 DC-380 580-750 750-1800 
SCLF-45 DC-45 70-90 90-200 SCLF-420 DC-420 750-920 920-2000 
frequency SCLF-135 DC-135 210-300 300-600 


Price, (1-9 qty), all models: $11.45 


Flat Time Delay, dc to 1870 MHz 













































































































Passband Stopband VSWR Group Delay Variations, ns 
MHz MHz Freq. Range, DC thru Freq. aia & DC thru 
ies Model 0.2fco 0.6fco fco 2fco 2.67fco 
. loss < 1.2dB > 10dB > 20dB Xx x X xX X 
S. PBLP-39 78-117 117 Eta be 2.31 0.7 4.0 5.0 
s GROUP DELAY & PBLP-117 234-312 312 1.3:1 2.41 0.35 1.4 1.9 
C Ny z PBLP-156 312-416 416 0.3:1 1.1:1 0.3 1.1 1.5 
2 3 PBLP-200 400-534 534 1.6:1 1.9:1 0.4 1:3 16 
Z : PBLP-300 600-801 801 1.25:1 2.2:1 0.2 0.6 0.8 
r ; PBLP-467 934-1246 1246 1:25:1 ra iy 0.15 0.4 0.55 
: ABLP-933 1866-2490 2490 1.3:1 2.2.1 0.09 0.2 0.28 
ABLP-1870 3740-6000 5000 1.45:1 2.9:1 0.05 0.1 0.15 
ye 6 1 2 267 feo Price, (1-9 qty), all models: plug-in $19.95, BNC $36.95, SMA $38.95, Type N $39.95 
Frequency, rel 10 too NOTE: A: -933 and -1870 only with connectors, at additional $2 above other connector models. 
high pass, Plug-in, 27.5 to 2200MHz 
HIGH PASS Stopband Passband VSWR Stopband Passband | VSWR 
MHz MHz Pass- MHz MHz Pass- 
Model loss loss loss band Model! loss loss loss 
© < 40dB < 20dB <1dB < 20dB <1dB 
c PHP-25 27.5-200 1.8:1 PHP-400 210-290 395-1600 see 
2 PHP-50 41-200 1.5:1 PHP-500 DC-280 280-365 500-1600 1.8:1 
i} PHP-100 90-400 1.8:1 PHP-600 DC-350 350-440 600-1600 2.0:1 
S PHP-150 133-600 1.8:1 PHP-700 DC-400 400-520 700-1800 1.6:1 
= PHP-175 160-800 1 PHP-800 DC-445 445-570 780-2000 ats 
= PHP-200 185-800 1.6:1 PHP-900 DC-520 520-660 910-2100 1.8:1 
PHP-250 225-1200 1.311 PHP-1000 550-720 1000-2200 1.9:1 
PHP-300 290-1200 14 
frequency 
Price, (1-9 qty), all models: plug-in $14.95, BNC $36.95, SMA $38.95, Type N $39.95 
nen bandpass, Elliptic Response, Constant Impedance, 
ies shou 10.7 to 7OMHz 21.4 to 7OMHz 
os e 3 dB Stopbands 
§ pode ee be bh ee 
3 . No. 
= PIF-21.4 
i) PIF-30 DC-330 
PIF-40 DC-400 
PIF-50 DC-440 
frequency PIF-60 DC-500 
PIF-70 70 58-82 DC-550 
Price, (1-9 qty), all models: plug-in $18.95, Price, (1-9 qty), all models: plug- in $14 95, 
BNC $40.95, SMA $42.95, Type N $43.95 BNC $36.95, SMA $38.95, Type N $39.95 





finding new ways... 
setting higher standards 


Mini-Circuits ee 
U WE. ACCEPT AMERICAN EXPRESS AND VISA 


P.O. Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500 Fax (718) 332-4661 
Distribution Centers /NORTH AMERICA 800-654-7949 e 417-335-5935 Fax 417-335-5945 SUIROPE 44-252-835094 Fax 44-252-837010 F132-2 REV. A 
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When it comes to embedded 


' systems design, nobody offers 
_ better solutions than FORCE. 
But, we have to admit, we 
had a little help. From you. 
At FORCE, we get inside the 


about their requirements. 

The result is the world’s 
most advanced CISC and SPARC- 
based VME single board compu- 
ters, including the latest SPARC 

- CPU-2E boards. 

What else did you have in 
mind? How about bus exten- 
sions —like SBus and our own 
FLXibus” Plus SunOS” and the 
widest variety of real-time oper- 
ating systems and kernels. 

And when your designs need 
to evolve to the next generation, 
count on FORCE for the best in 
VME64/Plus” or Futurebus/Plus* 
Because better products come 
from better knowledge. 

For a partner that can get 

your application up and running 
fast, call 800-237-8863, ext. 10. In 

Europe, call 49.89.608-14-0. 
And thanks for keeping an 


open mind. 


FLXibus, VME64/Plus and Futurebus/Plus are trademarks of FORCE Computers, Inc. All other brands or products are trademarks of their respective holder: 


COMPUTERS 


3165 Winchester Blvd., Campbell, CA 95008-6557 
Prof.-Messerschmitt-Str. 1 W-8014 Neubiberg/ Miinchen 
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VMIC's New VMIVME-6005 is a Full 
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A IN WA YR R A —rt—<“s———,,LUCP 
FEATURES INCLUDE: Eight Transmit/Sixteen Receive Channels ¢ Data Rates | 
100 or 12.5 Kbits/sec ¢ Simple Memory-Mapped User Interface « 16 MHz 
68000 I/O Processor e 64 Kbytes Operational Firmware/128 Kbytes Local - 
SRAM e User-Defined ARINC-429 Label Steering e Buffered ARINC-429 
Record Storage e Semaphore-Coupled Interface with Interrupts Between 
[/O Processor and VME Host e Programmable Loopback Self-Test 
Capability for Each ARINC Channel e Extensive On-Board Diagnostic 
Capability e A32 and A24 Slave VME Interface * D32/D16/D8 (EO) Data 
Transfer Capability e Double Height Standard Eurocard Form Factor 
e VMEbus Compatible ANSI/IEEE 1014-1987 IEC 821 and 297. Call Toll-Free 
for more information! CIRCLE NO. 26 
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Integrated Inteligent Communications 


515D5 


MODEL 


VME Microsystems 


International Corporation 
12090 South Memorial Parkway 
Huntsville, AL 35803-3308 
(205)880-0444 FAX (205)882-0859 








Correcting impression 

of programming in Russia 

I’d like to comment on Jon Titus’s 
editorial, “USSR electronics; it’s 
not hardware” (EDN, November 
21, 1991, pg 35). Unfortunately, 
this issue was delayed in arriving, 
so my comments may have lost 
some of their significance. 

Nevertheless, I’d like to correct 
Titus’s impression about Russia as 
a “programmer’s” country. Many 
hardware engineers are using chips 
from Western companies in designs, 
and our board-level products lag no 
more than one year behind. This 
time lag will shrink with the exten- 
sion of distributors’ networks, such 
as Intel, Motorola, Texas Instru- 
ments, etc, and the increased avail- 
ability of company information. 

The distributors offer microproc- 
essors, memory, peripherals, and 
other products for rubles; because 
the exchange rate is almost settled, 
more and more electronic-equip- 
ment manufacturers will [incorpo- 
rate] Western components and 
standards. 

To promote this trend, several 
Russian companies founded VERA 
(VMEbus and Extensions Russian 
Association). These companies are 
working closely with VITA Europe. 
We are distributing VITA’s publi- 
cations and are providing consulting 
services for designers and manufac- 
turers. | 
Alexey Demyanov 
President, AVD Systems 
VERA Experts Group Manager 
Moscow, Russia — 


Filling the gap with ABT 
I’d like to add some comments 
about ABT (Advanced BiCMOS 
Technology) to the article, “Piece- 
wise analysis and accurate emula- 
tion yield precise power estimates” 
(EDN, March 16, 1992, pg 118). 
William Hall and Ray Mentzer 
did an excellent job presenting 
what truly happens in the system- 
IC interface. They addressed the 
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Fast, BCT (not truly BiCMOS), and 
Fact families, but the ABT family 
of parts was not mentioned. (That’s 
like discussing the best basketball 
players of all time and failing to 
mention Michael Jordan.) The ABT 
process is a truly integrated bipo- 
lar-CMOS process. If ABT had been 
chosen to represent BiCMOS power 
consumption rather than BCT prod- 
ucts, results would have been mark- 
edly different. 

An ABT245, for instance, has 
databook maximum limits of 
leo, = 30 mA (90 mA’ for BCT); 
IocH =50 pA (57 mA for BCT); and 
locz = 50 wA (15 mA for BCT). As 
one can see, ABT draws much less 
static current than does BCT. Tak- 
ing the comparison one step fur- 
ther—ABT vs Fact—would show 
ABT to be very close to (possibly 
better than) Fact. (Keep in mind 
that ABT drives heavier loads, is 
more noise immune, and is much 
faster than CMOS.) True BiCMOS 
(ABT) does indeed have Cpp values, 
because ABT is built with CMOS 
internal circuitry. ABT can be 
treated much like CMOS when esti- 
mating power dissipation. 

Lance K Packer 
Applications Engineer 
Signetics Co 

Orem, UT 





HAVE YOUR SAY 


EDN’s Signals & Noise column pro- 
vides a forum for readers to express 
their opinions on issues raised in the 
magazine’s articles or on any topic 
that affects the engineering industry. 
Send your letters to Signals & Noise 
Editor, EDN Magazine, 275 Wash- 
ington St, Newton, MA 02158. You 
can also send a note via MCI mail at 
EDNBOS or use EDN’s bulletin-board 
system at (617) 558-4241: From the 
Main System Menu, enter SS/SOAP- 
BOX, then W to write us a letter. 
You'll need a 9600-bps (or less) mo- 
dem and a communications program 
set for 8,N,1. 


Pistoncaps 


¢ Q to 4000 at 250 MHz 
¢ 6 mounting styles suitable for all 
RF structures 
¢ Designed to meet MIL-C-14409D 
e Operating temp: -55° to +125°C 
e Cap ranges: 0.3-1.2 pF to 0.8-8.0 pF 
¢ Subminiature size 
¢ Multiturn resolution 
e Extremely stable over temperature, 
frequency, voltage, etc. 


Phone, fax or write today for 
Engineering Bulletin SG-207A. 


SPRAGUE 
GOODMAN 
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Mica Compression 


134 Fulton Ave., Garden City Park, NY 11040 
Phone: 516-746-1385 * Fax: 516-746-1396 















Trimmer Capacitors 


e Cap ranges: 2.5-7.0 pF to 
1400-3055 pF 

¢ Q to 600 at 1 MHz 

e Rated working voltage to 500 V 

e Can handle higher RF currents 

e Operating temp: -35° to +85°C 

¢ 8 mounting styles for PC, panel, 
and bracket mounting 


Phone, fax or write today for 
Engineering Bulletin SG-500B. 


SPRAGUE 
GOODMAN 


134 Fulton Ave., Garden City Park, NY 11040 


Phone: 516-746-1385 * Fax: 516-746-1396 
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EDN REPRINTS 





&S featured is EDN Menazine 


SS 


e 


A Designer’s Guide to 
i 

Circuit 
Volume | 

This original, 186-page collection by 
Jim Williams offers a wealth of analog 
design information. It includes practical 
and efficient ways to use op amps, 


comparators, data converters, and other 
analog ICs, and discusses the theories 








Mail coupon to: Cahners Reprint Services, 1350 E. Touhy Ave., 
Des Plaines, IL 60018. Or call 708/390-2777 or 


FAX:708/390-2779. US currency only. 


Please send the following: 






behind all the design techniques presented. 


copies of the combined set Signature 


A Designer's Guide to 
) 

Linear 
C e @ 

rcuits 
Volume Il 
The reader response to Volume | was so 
positive that we’re offering Jim Williams’ 
analog design articles - from 1983 to 
1986 - in Volume II. Volume II covers 
more complex circuits and systems in 66 
pages. 

You can buy the volumes separately 
or as a set. Either way, you'll have 
sophisticated linear ICs from Jim 


Williams, one of the country’s foremost 
linear-circuit designers. 





Credit Card Number 


of A Designer's Guide to Linear 


copies of A Designer’s 
Guide to Linear Circuits. 





© $7.70 (USA) 

© $10.70 (non-USA) 
Volume Il 

© $10.70 (USA) 

© $13.70 (non-USA) 
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Circuits 

Volumes /&ll 
Volume | © $12.70 (USA) 

© $16.70 (non-USA) 


Design Project 
© $6.70 (USA) 
© $8.70 (non-USA) 


Name 





Please print clearly. 
© Payment enclosed 





by Steven 1 Leibson, 
Regional Editor 





Surface-Mount 
Technology 
Design Project 


Now you can order copies of EDN 
magazine’s exclusive hands-on surface- 
mount design series. This 48-page, four- 
color reprint follows the progress of EDN 
editor Steve Leibson as he designs a 2M- 
byte memory board using surface-mount 
technology. Leibson takes you from his 
initial concept to the finished working 
product. He includes typical problems you 
might encounter and objectively reports 
about both good and bad design decisions 
made along the way. 


© Bill me 0 Visa 0 Mastercard 


Exp. Date 








Title 
cect NE Ne ee i eee ka aie 


Company Ss ensemeceeenemeeeeee ee 


copies of Surface-Mount 


Address MaDe SPS te Be ae 


City 


State Zip 


Note: All prices above include shipping & handling. 
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HOW MANY AMPS 
DOES IT TAKE 


DEVELOPMENT ? 
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FROM IDEA TO MARKET. rf hs If you're concerned with reducing time 


The resources you need for that journey, AT, to market, dealing with higher clock 

especially with today’s tight development one Bo rates, coping with shrinking ) 

schedules, can taxeventhelargest $#@re ©! | envelopes, and generally Keeping 

companies. AMP can help make your é 4 ee with last-changing 

trip to market easier, and faster. ##_— _ ae eb technologies and design 
Our capabilities today go far Wy ae — methodologies, look into 


Be 


interconnect design, analysis, simula- \ 35 


7 3 AMP DESIGN SERVICES: 
tion and validation, systems develop- . 
ment, and packaging design. And sieciliel” : EDA TO THE MAX. 


production experience in everything from ‘metal- One of the toughest jobs you face is analyzing 
and-plastic’ to heavy machinery, precision opticsto _ and proving your initial design, and performing 


SMT boards to complete plug-and-play systems. board placement and routing. We'll take you from 
32 = EDN July 20, 1992 


beyond connectors. They include We :  — what AMP has to offer, today, 
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schematic or logic diagram all the way to a valid 


software first article. 


Our comprehensive EDA toolset includes 
current, state-of-the-art software programs, and 
our own interconnect and device models -devel- 
oped specifically for critical aspects of current 
design such as net simulation, timing verification, 





Placement 
optimization uses 
thermal analysis, 
along with electri- 
cal, power, and 
manufacturing 
considerations. 
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Characterized device connector models are used in waveform 
analysis, timing verification, and board design. 


analog transient noise effects, system impedance, 
and transmission line layout rules. 

Talk to AMP early in your design cycle, and 
we'll put you on board faster—-with flexible service 
offerings that range from help with specific problems 
to complete project management. Tap us for the 
years of experience we've put into engineering 


under critical electrical, mechanical, power, thermal, 
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and manufacturing constraints. And shave a 
lot of time-to-market and development cost 
off your project. 









MAKING IT REAL. 


Major elements of your job 
that add up to major time include 
_ printed circuit boards, back- 
| planes, card cage design and 
fabrication, and systems pack- 
aging. Our help here can 
_put you ahead of the crowd 
and let you spend that time 
on your real business. 
Packaging is a 
crucial element of systems 
uate Performance, and om 
board layout and package design. modelling ; Soon: 
(Models available on CD-ROM.) power and thermal analy- 
ses, and noise budget balancing are crucial for 
packaging success. When you're ready, our manu- 
facturing experience-from clean room to global 
shop floor—can pay off at any 
level you choose: board, sub- 
system, or finished product. 
Look to AMP for the help 
you need to meet tight produc- 
tion schedules and narrow market 
windows, and the resources you 
want to move into next-genera- 





Characterized 



















@ Complete system architectures include 
packaging systems, power supplies, and 
1/0. Developed and manufactured to 

} your requirements. 


AMP FABRICATION SERVICES: 


THIS IS AMP TODAY. 
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tion technologies. 
Our knowledge 
base in fast boards, 
high-speed cable 
assemblies, surface mount 
technology, and related Custom high-performance 
subjects can simplify the nse ryt ml 
transition to faster logic design technologies. 
and smaller form factors. 
THE BIG PICTURE: 


FROM CONCEPT TO PRODUC 7 


Your program, and your 
problems, are unique. 
Your program is yours 
alone, but your problems 
don’t have to be. We can # 
help in any of the areas 
we've listed here. 

Or let us put it 
all together for you, and 
move you from start to 
finish. Our specialists can bring our 
services to you anywhere in 
the world, and coordinate 
the AMP resources you need 
to bring your idea into 
production. Cost-effectively. 
And on time. 










Printed cirew 
boards using 

advanced materials 
technologies are the re 
of AMP alliances and advanee 
manufacturing facilities. 


For more information, call our Product 
Information Center at 1-800-522-6752 
(fax 717-986-7575). AMP Incorporated, Harrisburg, 
PA 17105-3608. In Canada call 416-475-6222. 


ok ee i 












Introducing the premier high 


2 6«E cellent low harmonic distortion a bes o speed video op amp —the AD811 from 
___ performance pulls at the heart str Sg Analog Devices. 


Egle BS What makes the AD811 such 
_ ~ Jim Smith, Pi | 


a star is that it delivers maximum 
performance in all the critical specs 
for video, while costing just $2.85 
(in 1000s). 

In fact, the AD811 offers excel- 
lent specs in bandwidth (140 MHz, 
G=+1), slew rate (>2500 V/us), 
differential gain (0.01%) and dif- 
ferential phase (0.01°), and output 
drive (>100 mA) — and this high per- 










With the specs men- 
tioned above, as 
well as excel- 
lent flatness 
F (0.1 dB to 35 
“~S MHz), settling 
time (50 ns to 0.1% and 65 ns to 
0.01%), low noise (1.9 nV/\/Hz) 


and low distortion (-74 dB @ 10 
MHz), the AD811 will make your 
video design look great. Also 
available in an 8-pin SOIC. 


formance is achieved whether driving 
one or two back-terminated 752 

cables. All of which makes the AD811 
not only HDTV compatible, but ideal 
for professional and consumer video 
cameras, routers, special effects 

generators, multi-media and general 
purpose high speed data acquisition. 
The AD811 is one more exam- 
| ‘ h ple of how Analog Devices is the one 
Analog ‘5 re 3 & l l Op Amp company you can look to for afford- 


able performance. For our free High 
| | rf Tw th bh Speed Op Amp Selection Guide, 
ge S () Un] S Up SPICE model diskette and an AD811 
| @ ) sample, call 1-800-262-5648. Or write 
from Picturelel to us at the address below. 
& 


ANALOG 
DEVICES 


Analog Devices, One Technology Way, P.O. Box 9106, Norwood, MA (2062-9106. Distribution, offices and application support available worldwide. 
Authorized North American Distributors: Alliance Electronics 505-292-3360 © Allied Electronics 817-595-3500 ¢ Anthem Electronics 408-453-1200 © Bell Industries 213-826-6778 © Future Electronics 
514-694-7710 © Hall-Mark Electronics 214-343-5000 ¢ Newark Electronics 312-784-5100 ¢ Pioneer-Standard Electronics 800-874-6633 ¢ Pioneer Technologies Group 800-227-1693 ¢ Zentronics 416-564-9600 
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Supporting Motorola's 68HICI1, 68H1CI6 and many others Call fr the complete lis! 


Kathy Madison 
Marketing Communications 


PEN : ICA -Pentica Systems, Inc. 
| 19A Crosby Drive 
SYSTEMS ING retinas 
"= Tek (617) 275-4419 
IN-CIRCUIT EMULATORS © Fax: (617) 275-6514 





ai We stand b Ou. 





"Good communications can be as simple le as cout and common sense. 
We listen to you. That's where it ah 


thy Maison 


Marketing Communications 
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Plat du Jour 


SMPS Magnetics 

Power transformers, toroids and common 
mode EMI inductors i UL, CSA, VDE 
and IEC certifications available li MIL-STD- 202 
solderability i Factory and 

distributor inventories 

allow J.T. delivery, 

H 100% é 

inspection 

permits 

Ship-to- 

Stock. 








Request bul! 


145 E. Mineola Ave., P.O. Box 236, Valley Sean? NY 11582. 0236 
See us in EEM Tel: (516) 561-6050, Fax: (516) 561-1117 
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Computational Learning Theory 
(workshop), Pittsburgh, PA. 
Robert Daley, University of Pitts- 
burgh, Dept of Computer Science, 
Pittsburgh, PA 15260. Phone (412) 
624-5930. July 27 to 29. 


International Conference on Fac- 
tory Automation, York, England. 
IEE Secretariat, Conference Serv- 
ices, Savoy Pl, London WC2R OBL, 
UK. Phone (071) 240-1871, ext 222. 
FAX (071) 497-3633. TLX 261176. 
July 27 to 29. 


Summer Computer Simulation 
Conference, Reno, NV. Society for 


Computer Simulation, Box 17900, 


San Diego, CA 92177. Phone (619) 
277-3888. July 27 to 30. 


AIAG Statistical Process Control 
Overview (seminar), Troy, MI. Cliff 
Carroll, Technology & Training 
Group, 580 Kirts Blvd, Suite 310, 
Troy, MI 48084. Phone (800) 346- 
9533; (313) 244-9870. July 30. 


National Association of Scientific 
Materials Managers Conference & 
Trade Show, Philadelphia, PA. 
Barbara Neff, 92 Host, St Joseph’s 
University, Chemistry Dept, Phila- 
delphia, PA. Phone (215) 660-1790. 
August 3 to 7. 


Fed Micro ’92: Microcomputer 
Conference & Exposition, Wash- 
ington, DC. National Trade Produc- 
tions, 313 S Patrick St, Alexandria, 
VA 22314. Phone (800) 638-8510; 
(703) 683-8500. FAX (703) 836-4486. 
August 5 to 6. 


Design of Fiber Optic Communi- 
cation Systems (short course), 
Madison, WI. University of Wiscon- 
sin—Madison, Dept of Engineering 
Professional Development, 482 N 
Lake St, Madison, WI 53791. Phone 
(800) 462-0876; (608) 263-3160. 
August 10 to 12. 





Changing the Signal Processing World 
_ Forever. 





ZAP! Sometimes the best 
ideas come suddenly. With 
one great flash of insight, the 
problem is illuminated and 
TUT (@ 4 NYMSCO) AYCoxe Fan ma KODA TO exe IO) 
course, you are working with 
SPROC™ signal processing 
technology from STAR 
Semiconductor. 

Before SPROC, many bright 
ideas produced little more 
than a flash of light and wasted energy. And you have 
probably seen more than one enlightened solution 
bogged down in the time-consuming prototyping of 
an analog board or the agonizing handcoding of a 
DSP chip. 

Now SPROC can help you transform your bright 
ideas into brilliant signal processing solutions in a 
flash. By integrating an advanced, programmable 
signal processing chip and a powerful, easy-to-use 





i : 


- SPROC: Sketch ond Realize" Design 
_Frocess Flow oe 





development system, SPROC technology allows you 
to create and modify an application in a matter of 
minutes... without writing code. 

How? The SPROClab™ development system uses the 
unique “Sketch and Realize’ design approach to 
allow rapid transformation of signal processing 
designs from signal flow block diagrams. SPROClab 
automatically converts your diagrams into code 
optimized for the SPROC chip, which contains multi- oo 
ple on-chip processors for real-time signal processing - oe 
performance. 

To learn more about the new SPROC technology, 
specially-designed to handle the needs of real-time 
signal processing, call 
for your free 350-page 
DE Tel exere) er-tave! 
demonstration disk. 
(908) 647-9400. 


25 Independence Boulevard, Warren, NJ 07059 
CIRCLE NO. 35 









=f — SEMICONDUCTOR 
The Signal Processing Company 






STAR Semiconductor, the STAR logo, SPROC, SPROClab and “Sketch and Realize” are trademarks of STAR Semiconductor Corp. 





ne 
oscillator. 





FROM 100 MHz THRU 160 MHz, ONE OF 
MF’S NEW PROGRAMMABLE ECL 
OSCILLATORS IS ALL YOU NEED. 


Forget about designing in a separate crys- 
tal oscillator for each frequency. One Model M2100 
ECL oscillator can be programmed to any frequency 
over the entire range. Fine-tune a circuit after it’s built. 


And stock one part instead of dozens. To find out more, — 


contact: MF Electronics Corp., 10 Commerce Drive, New 
Rochelle, New York 10801. Phone: (914) 576-6570. 
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Symposium in Principles of Dis- 
tributed Computing, Vancouver, 
BC, Canada. Norm Hutchinson, 
University of British Columbia, 
Dept of Computer Science, 6356 
Agriculture Rd, Vancouver, BC 
V6T 1Z2, Canada. Phone (604) 822- 
8188. August 10 to 12. 


Parallel Digital Signal Processing 
(short course), Los Angeles, CA. 
UCLA Extension, Dept of Engi- 
neering and Information Systems, 
10995 Le Conte Ave, Suite 542, Los 
Angeles, CA 90024. Phone (310) 
825-3344. FAX (310) 206-2815. 
TWX 910-342-7597. August 10 
to 13. 


PC/Canada, Toronto, ON, Canada. 
Cheryl Delgreco, The Interface 
Group, 300 First Ave, Needham,. 
MA 02194. Phone (617) 449-6600. 
August 12 to 14. 


Windows & OS/2 Conference, Bos- 
ton, MA. CM Ventures Inc, 5720 
Hollis St, Emeryville, CA 94608. 
Phone (415) 601-5000. FAX (415) 
601-5075. August 12 to 14. 


International BBS and Electronic 
Communications Conference, 
Denver, CO. IBECC, Box 486, 
Louisville, CO 80027. Phone (803) 
426-1847. FAX (803) 429-0449. 
August 13 to 16. 


International Conference On 
Crystal Growth, San Diego, CA. 
CD Brandle, AT&T Bell Laborato- 
ries, 600 Mountain Ave, 7C-408, 
Murray Hill, NJ 07974. Phone (908) 
582-6136. FAX (908) 582-5917. 
August 16 to 22. 3 


International Conference on In- 
telligent Systems Engineering, 
Edinburgh, Scotland. ISE 92, Con- 
ference Services, IEE, Savoy Pl, 
London WC2R OBL, UK. Phone 
(071) 240-1871, ext 222. FAX (071) 
497-3633. August 19 to 21. 





Where will you 
find the world’s 
first discrete 


MOSFET that 
looks after itself? 














Wherever you look on a modern car there are power MOSFET. What it offers designers is precisely 


motors driving everything from fuel pumps to head- controlled performance in extremely tough conditions. 
light wipers. It does this by integrating short-circuit, over- 
And wherever theres a motor, there's a place for temperature and over-voltage protection onto the 
Philips’ unique TOPFET power switch. chip itself. So the chip can perform its switching 
It's the world’s first fully protected discrete task on-site, with no additional protection circuitry 


Philips Semiconductors, Marketing Communications, Building BAF-1, PO Box 218, 5600 MD Eindhoven, The Netherlands. 
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and no worries about reliability. 

Of course, the TOPFET range isn't the only way 
Philips can add value to a car. Our Control Area 
Network (CAN) products have simplified the design 
of some of the world’s most sophisticated vehicles. 


While our solid-state magnetoresistive sensors can 





provide contactless angle and rotational measurement 
wherever it’s needed. 

With its tradition of innovation, design-in expertise 
and worldwide logistic support, Philips Semiconductors 


is geared-up to serve the most demanding customers. 


Wherever they happen to be. 


PHILI 
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HP's new 4 GSa/s scope helps you capture 
high-speed glitches. 


The new HP 54720A has 
the speed you need to solve 
intermittent problems. 


When digital designs reach clock 
speeds above 33 MHz, you run into a 
new class of problems. That’s when 
critical timing and noise margin analy- 
sis are crucial. And that’s where the 
HP 54720A helps the most. 


The HP 54720A has the highest 
sample rate available on multiple 
channels with exceptional real-time 
bandwidth —as well as low noise 

and jitter. So you get repeatable, high- 
fidelity waveform capture. And a 
clearer picture of the input signal. 


SO = EDN July 20, 1992 


To make sure the captured signal 

is reliable and distortion free, the 

HP 547204 has high vertical and 
horizontal accuracy. It teams up 
perfectly with the new non-intrusive 
HP 54701A active probe. And it’s 
ideal for use with HP logic analyzers 
when you need maximum insight into 
digital system problems. 


Plus, to make sure you have the 
information you need, HP offers 
educational programs, application 
notes, and seminars on solving high- 
speed digital design problems. 


So, if intermittent problems are plagu- 
ing you, call your local HP office or 
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one of the numbers listed below. We'll 
send you a brochure and an application 
note that explain how the HP 54720A 
helps you get a clearer understanding 


of your high-speed digital designs. 
There is a better way. 


HEWLETT 
PACKARD 


United Kingdom (0344) 362-867 © Spain (900) 123-123 
France (1-69) 82-65-00 Italy (02) 95-300-134 
Netherlands (020) 547-6669 * Germany (06172) 16-0 
Singapore (65) 291-8554 ¢ Taiwan (886-2) 717-9524 
Hong Kong (852) 848-7070 ¢ Korea (82-2) 784-2666 











Jesse H. Neal 

Editorial Achievement Awards 
1990 Certificate, Best Editorial 
1990 Certificate, Best Series 
1987, 1981 (2), 1978 (2), 
1977, 1976, 1975 


American Society of 
Business Press Editors Award 
1991, 1990, 1988, 1983, 1981 





EDN-EDITORIAL 


Design products, not circuits 


In the past, most electrical engineers 
could be content to work on their cir- 
cuits or work with a team on circuit- 
related problems and technologies. If 
youre still working that way, you've got 
to change now. Today’s designers can’t 
be content to design circuits and remain 
disconnected from the overall problems 
and opportunities of product design. The 
days of the circuit designers are over. 
Today, you’ve got to be a product de- 
signer. 

Yes, designing circuits, writing soft- 
ware, and developing test strategies will 
continue to be important. However, 
those activities have to be undertaken 
in the broad sense of product design. 
I'll bet that if you ask most engineers 
what they do, they'll tell you about the 
specific and narrow project they’re 
working on. They won’t say, “I design 
printers,” or “I design communication 
equipment.” Instead, they’ll tell you 
they’re working on a printer-controller 
board or a direct-digital synthesis down- 
converter board. 

Engineers have to start thinking of 
themselves as product designers and 
they have to develop the skills that get 
them involved with almost all facets of 
product design. Given the CAD and 
CAE tools available, it’s difficult for en- 
gineers to insulate themselves in niche- 
design areas. Engineers have to be in- 
volved as soon as marketing people and 
engineering managers start to define 
customer needs and outline ideas for 
products. Engineers have to be in on 
evaluating competitive product ideas, 


prototyping ideas, and testing new ap- 
proaches. Engineers have to be part of 
the manufacturing team and part of the 
group that tests and repairs products, 
too. 

So what’s the average engineer to do? 
First, start thinking of yourself as a 
product engineer and keep in mind that 
someone has to buy, use, and sometimes 
fix your product. You’ve got to design 
with the customer in mind. I remember 
trying to change configuration switches 
and jumpers on several computer 
mother boards. The jumpers and 
switches were located under the disk 
drives, so I had to disassemble most of 
the metal case first. Whoever designed 
the circuit board did a good job because 
the computers worked well. Unfortu- 
nately, the design team wasn’t made up 
of product engineers. If it had been, the 
switches and jumpers would have been 
where you could get at them, and they 
would have had clear labels. 

Also, today’s tools give you, a lot of 
flexibility to design top-down and bot- 
tom-up. Design tools are also moving 
engineers away from the implementa- 
tion details of circuits and components. 
Sure, prototypes and Spice simulations 
are still important, but it’s unnecessary 
to know what every gate in your PLD 
or ASIC actually does. Being able to let 
the tools perform their functions lets 
you back off from implementation de- 
tails and take a look at the “big picture” 
of proper product design. The future be- 
longs to the engineers who can do just 
that. 


Pp 


Editor 


Send me your comments via FAX at (617) 558-4470, or on the EDN Bulletin Board System 
at (617) 558-4241 300/1200/2400, 8,N,1; on 9600-bps modems try (617) 558-4580, 4582, or 4398. 
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4 2 Computers and Communications 


Memories of Tomorrow. Available Today. 








For fast answers, call us at: 


Tel:1-800-632-3531. Fax:1-800-729-9288. Tel:0211-650302. Fax:0211-6503490. Tel:040-445-845. Fax:040-444-580. Tel:08-753-6020. Fax:08-755-3506. 
Tel:1-3067-5800. Fax: 1-3946-3663. Tel:1-504-2787. Fax: 1-504-2860. Tel:02-6709108. Fax:02-66981329. UK Tel:0908-691133. Fax:0908-670290. Tel:01-6794200. 
Fax:01-6794081. Tel:755-9008. Fax: 796-2404. Tel:02-719-2377. Fax:02-719-5951. Tel:02-551-0450. Fax:02-551-0451. Tel:253-8311. Fax: 250-3583. 


Tel:03-8878012. Fax:03-8878014. Japan Tel03-3454-1111. Fax:03-3798-6059. 
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NEC offers the industry's 
broadest line of thin-package memories. 


Super-high-density surface mounting is an innovative design 

- Strategy that allows you to reduce system size while boosting 
performance. The new package technology is especially helpful 
for compact products including notebook PCs, workstations, 
and IC cards. To help you implement small, lightweight designs, 
NEC offers the industry's broadest variety of TSOP memories. 


1M> 


4M 

DRAM 
16M 
VRAM 2M 
256K 
SRAM ~ 41M 
4M 
Fast SRAM Di 


1M x 1 
256K x 4 
4M x 1 
1M x4 
512K xB 
512K x9 
256K x 16 
256K x 18 
16M x 1 
4M x 4 


256K x 8 


32K x 8 
128K x 8 
512K x 8 


64K x 16 
64K x 18 


60/70/80ns 
60/70/80 
60/70/80 
60/70/80 
70/80 
70/80 
70/80 
70/80 
60/70/80 
60/70/80 


70/80 


55/70/85/ 100 
70/85/ 100 
55/70/85/ 100 


15/20 
15/20 


As the leader in memory technology, NEC is committed to 
meeting your needs for advanced TSOP devices. For more 
information, contact NEC today. | 





From the leader in memory technology 
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NEC 
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FutureNet® Schematic Designer 


UniSite Universal Programmer 


Only Data I/O has the 
complete solution for 
programmable devices. 


From design entry through device programming and manu- 
facturing, only Data 1/O® offers a complete front-to-back 
solution for programmable IC development. Our software 
and hardware tools support every architecture and technol- 
ogy, every application and development method. 











Whatever your budget, Data I/O gives you more choices. 
From the entry-level flexibility of the 212 Multi Program- 
mer to the technology leadership of the UniSite™ Universal 
Programmer. Whatever your needs, Data I/O has the right 
product. From the in-circuit programming technology of the 
BoardSite™ series, to the high-speed production capabili- 
ties of our autolabel handlers. 










All of these products have one thing in common: Data I/O 
quality and reliability. Manufacturer-recommended 
algorithms ensure accurate results and high yields. And our 
worldwide service network gives you front-to-back support 
for your IC application. 












212 Multi Programmer 










Call Data I/O Europe today for a demonstration or a FREE 
Data I/O Direct catalog of our affordable tools for program- 
mable devices. We have the complete solution for you. 


Phone: +44-(0)734-448899 
FAX: +44-(0) 734-440070 








BoardSite In-Circuit Programmer 


288A Multi Programmer Pro Master™ 3000 Integrated Production | Data I/0 Direct Catalog 


Programming System 





© 1992 Data 1/0 Corporation 
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EDN-PRODUCT UPDATE 


ASIC for printer controllers 
enhances half-tone print quality ~ 


The half-tone-image quality that la- 
ser printers offer depends more on 
the half-tone algorithm used to ren- 
der the image than the actual reso- 
lution of the printer. The D9010 
printer-controller ASIC from Des- 
tiny uses “perceptual-layer” algo- 
rithms to produce photographic- 
quality images on standard 300-dpi 
printers. The IC also includes the 
company’s edge-enhancement tech- 
nology that produces smoother 
edges on text and line art. 

You can use the ASIC with 
standard 300-dpi printer images 
and with the coming 600-dpi offer- 
ings. The ASIC operates independ- 
ent of the page-description lan- 
guage, and can therefore be used 
in printers based on Postscript, 
Hewlett-Packard’s PCL (print- 
er-control-language), and GUI 


(graphical-user-interface) imaging 
models. The IC can be used with 
any type of pP. 

Most available laser printers use 
a single-size binary dot to simulate 
half-tones. A collection of individual 
pixels makes up the half-tone dot. 
A darker image requires more of 
the pixels to be On than Off, and a 
lighter shade requires just the op- 
posite. The human eye perceives 
the image as a continuous gray 
tone. Creating a gray image with 
a cell of On and Off pixels effectively 
reduces the resolution of the 
printer. A 2x 2-pixel half-tone cell 
can represent five gray levels, but 
it cuts resolution in half. 

Introduced last year, the ven- 
dor’s edge-enhancement technology 
improves the quality of text and line 
art by modulating the laser-beam 


PAGE. DESCRIPTION- 


TO LASER- 
PRINTER 
ENGINE 


EXPANSION 
‘DRAM 


“ONBOARD ~ 
DRAM, DMA 
Ts APPLETALK _ 


“FRONT. PANEL 
| _ CONTROL — 





pulse to create different-size pixels. 
The EET-X technology in the 
D9010 uses the variable-size dots 
and optimized half-tone cell configu- 
rations and produces gray-scale im- 
ages with the perceived quality of 
a 2400-dpi engine. 

The ASIC implements the algo- 
rithms in hardwired logic, ensuring 
that printer performance isn’t ad- 
versely affected. The 28-pin DIP 
costs $35 for samples. Because the 
IC handles the rendering, designers 
ean build D9010-based controllers 
with standard low-cost wPs rather 
than having to use RISC CPUs. 

—EDN Staff 
Destiny Technology Corp, 300 Mon- 
tague Expressway, Suite 150, Mul- 
pitas, CA 95035. Phone (408) 262- 
9400. FAX (408) 262-0221. 

Circle No. 744 





The “perceptual-layer” algorithms used in the D9010 ASIC allow 300-dpi printers to produce half-tone images with the perceived 


quality of a 2400-dpi engine. 


ee 
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BiNMOS cell-based array provides 
high density and flexibility 


Signetics’ Hi-IQ cell-based array 
(CBA) delivers gate-array turn- 
around speeds and almost standard- 
cell densities. The increase in den- 
sity is due to a new cell-based archi- 
tecture—the ASIC is made up of 
blocks of sets of small logic transis- 
tors, supplemented by special drive 
transistors. This approach raises 
chip-logic densities, especially for 
SRAMs (static RAMs) and regis- 
ters, because it uses smaller logic 
transistors. 

The Hi-IQ (High Integration 
Qubic) array integrates Signetics’ 
Qubic BiCMOS process with Siare’s 
(San Jose, CA) BiNMOS-CBA ar- 
chitecture. These arrays are the 
first commercial products to imple- 
ment Siare’s channeless architec- 
ture. Siare also provides cell librar- 





| ponpoing A] 
| paps —+ | 


COMPUTE SECTIONS = 


The Signetics BiNMOS-CBA is a channeless array of cells made up of logic and drive 
transistors. With local drive transistors, logic densities are higher due to smaller logic 


transistors. 
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ies and an SRAM compiler for the 
arrays. 

Gate arrays started out as high- 
efficiency, low-cost alternatives to 
discrete board glue logic. High den- 
sity now enables gate arrays to 
serve as major building blocks for 
both combinatorial and sequential 
logic, including main register 
banks. High-density, channeless, 
sea-of-gates gate arrays provide a 
vast area of transistor sets (two 
transistor pairs) ready for metalli- 
zation. Unfortunately, these tran- 
sistors must perform dual duty: 
They must form logic and drive 
loads in the array. This duality ne- 
cessitates larger transistors. 

Channeless gate-array technol- 
ogy delivers high logic densities but 
is less efficient for SRAM and regis- 


 —sBLOCK  opRive ff * 


_ secnon f | 





ter memories. Vendors such as LSI 
Logic (Milpitas, CA) neatly solved 
this problem by combining chan- 
neless gate arrays with high-den- 
sity, SRAM standard cells. The 
CBA approach provides an alterna- 
tive to mixing technology by de- 
ploying small, high-density logic/ 
memory transistors that combine to 
produce high-density, on-chip 
memories. These transistors can be 
smaller because designers relieved 
them of the duty of driving signal 
nets. 

The BiNMOS-CBA architecture 
goes a step further than the chan- 
neless sea-of-gates architecture: It 
partitions the chip into a channeless 
array of transistor blocks. Each 
block contains both drive and logic 
transistors, but only the drive tran- 
sistors drive large signal nets. 
Thus, the logic transistors can be 
much smaller than typical gate- 
array transistors. 

Each CBA transistor block has 
three compute sections and one 
drive section. The compute section 
has eight relatively small MOS 
transistors. The drive sections, on 
the other hand, contain a single npn 
pull-up transistor, two large NMOS 
pull-down transistors, and a small 
PMOS level-restoring transistor. 
Two layers of metallization inter- 
connect the array transistors. In- 
terconnects are not restricted to 
blocks; drive or logic transistors 
from other blocks can implement 
logic macro cells. Each compute sec- 
tion maps into approximately 1.7 
equivalent usable CMOS gates. A 
flip-flop macro takes seven or eight 
CBA blocks. 

CBA-based macro densities are 
higher than many current-genera- 
tion CMOS sea-of-gates arrays. The 
CBA is designed so that a single 
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At last. A personal output device that combines the 
best features of a desktop laser printer with the 
ability to produce large format drawings. It’s called enmmee 
ProTracer — a 360 dpi desktop printer/plotter that produces ® titans 


PROTRACER 
BASE UNIT 


PROTRACER 
WITH HP-GL 





® ProTracer m Prolracer 





: ADI and PADI base unit base unit 
A, B, as well as C-size output. drivers for eee = HP-CL 
AutoCAD users emulation card emulation card 
; Ses = Epson and : m PostScript 
High performance inkjet engine from Canon® -ProPrinter Pe ee neces idee 
Fast, Intel i960 processor—drawings that take over one half hour on glee emulation card 


pen plotters offen take only five minutes on Profracer! AES a MB memory" 
Optional HP-GL® and PostScript? language emulations, memory $1499 $2249 $2996 


expansion boards, and sheet feeders If you'd like to expand your printing and 
Unsurpassed customer service —60 day money back guarantee of plotting capabilities, call Pacific Data Products at (619) 
satisfaction, one year warranty, and free lifetime technical support 597-3200 ext. 2270, Fax (619) 552-0889. 


PACIFIC DATA 


PRODUCTS 


* If outputting C-size PostScript documents, an 8 MB memory board must be used. Pacific Data Products, Inc., 9125 Rehco Road, San Diego, CA 92121. ProTracer is a trademark of Pacific Data Products, Inc. PostScript is a registered trademark of Adobe Systems, Inc. 
~ Canon isa registered trademark of Canon, Inc. All other trade names referenced are the trademarks or registered trademarks of the respective manufacturer. Images courtesy of AutoDesk Inc. ProTracer uses the latest in high technology innovation including 
PeerlessPage”, the advanced Imaging Operating System from Peerless. PhoenixPage is a registered trademark of Phoenix Technologies Ltd. ©1987, 1988. EUROPEAN OFFICES: England Tel 0800 51 5511, Fax (44) 442 236540; France Tel 05 90 65 09, Fax (33) 
ProenxPase 1 39 63 31 20; Germany Tel 0130 81 3685; Ireland Tel (353) 61 475609, Fax (353) 61 475608; Switzerland Tel (41) 22 341 26 50, Fax (41) 22 341 06 82; Belgium Tel 078 111292; Netherlands Tel 06 0222065. ©1992 Pacific Data Products. Inc. 
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Be an 
Author! 


When you write for EDN, you earn 








professional recognition. And. . you 
earn money. 


EDN publishes leading edge, state- 
of-the-art design information that is 
read by 161,000 electronics engineers 
and engineering managers worldwide. 
That's an audience that could belong 
to you. 


If you have any clever engineering 
ideas and methods that you'd like 
to share with your professional 
colleagues send your proposal to: 
Joan Morrow-Lynch, Managing 
Editor, EDN, 275 Washington Street, 
Newton, MA 02158-1630. 


For a FREE EDN Writer's Guide -- 
which includes tips on how to write 
for EDN and other technical publica- 
tions -- please circle number 800 on 
reader service card. 


EID 
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compute section maps to one bit of 
single-ported SRAM. Signetics’ 
comparisons show an overall den- 
sity improvement of 128% over 
some CMOS sea-of-gates gate ar- 
rays. | 

New gate arrays, such as LSI 
Logic’s 0.6-~m LCA300K series, of- 
fer higher densities—as many as 
500,000 usable gates having two or 
three levels of interconnect. Users 
can embed large blocks of standard 
cells, such as SRAMs, into these ar- 
rays. Signetics’ approach relies on 
architectural innovations such as 
cell-based arrays, rather than in- 
creasing raw transistor densities, to 
provide higher density. 

According to Signetics, Hi-IQ ar- 
ray utilization typically runs at 40% 
of available equivalent gates. This 
rate climbs as on-chip SRAM in- 
creases, hitting a theoretical 85% 
utilization for single-ported SRAMs. 
Users can generate single-ported 





SRAMs using the Memory Com- 
piler program. SRAMs can be up 
to 144 bits wide, you can place them 
anywhere in the array, and they 
have a power-down option to save 
power. A 1k x 9-bit SRAM takes up 
2.22.9 mm and has a read cycle 
of 6.2 nsec. 

Most BiCMOS arrays either 
have bipolar I/O or provide totem- 
pole BiCMOS drivers. The CBA 
BiNMOS replaces the CMOS P- 
channel output transistor with an 
npn bipolar transistor to speed up 
the critical CMOS low-to-high 
transition. It also adds a second N- 
channel device for high drive condi- 
tions (beyond 2.0 pF). 

Thus, BiNMOS drivers are avail- 
able for all macro cells. An inverter 
incurs a 230-psec (fanout = 4) delay; 
and a 2-input NOR takes 300 psec 
(fanout = 4). An inverting TTL input 
buffer takes 0.5 nsec (fanout =3), 
and a 24-mA TTL output driver (50 
pF) takes up 2.5 nsec. 

The CBA Macro library has more 
than 350 sequential and combinato- 
rial macro cells. The library is 
EDIF 2.0.0 compatible and has 
Verilog simulation models. Many of 
these macros were built using Syn- 
opsys (Mountain View, CA) synthe- 
sis tools, which you can also use to 
synthesize logic for the Hi-IQ fam- 
ily. An EDA tool chain is available 
for the family, including an SRAM 
Compiler, Synopsys schematic- 
capture and synthesis tools, a Ver- 
ilog simulator, and the Cadence 
(San Jose, CA) Gate Ensemble 
Place-and-Route and Delay Extrac- 
tor.—Ray Weiss 

Signetics Co, 811 E Arques Ave, 
Sunnyvale, CA 94088. Phone (408) 
991-4019. FAX (408) 991-2311. 
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‘PRECISION SINGLE-SUPPLY DUAL OP AMPS 





Precision tO 80. 


World-class Single-supply 
precision for low-power operation with rail-to-rail 
applications. output swing. 

Now you can take it with The LMC6082/6062 


guarantees maximum signal 
range thanks to its rail- aor 
to-rail output swing — a 
feature that’s especially 
critical in single-supply 
systems where every milli- 
volt matters. 

What’s more, its input 
common-mode range includes 
ground. Which means you can 


you. Because our amazingly 
accurate single-supply | 
CMOS dual op amps fit into \ 
everything from hand-held 
meters to battery-powered 
transducer systems 
(883/SMD devices will be 
available). 

In fact, they’re ideal for 
any design that craves the 






















low power of the LMC6082 zero in on even the lowest signals. 
(900p.A) or the ultra-low power So now you can count on 
FEATURES of the unparalleled, single-supply 
2 LMC6062 precision. Wherever you 
(32pA). happen to be. 
All while 
SE Slewingat Go for it. 
: sh bi Hea Y 1.5V/ps and For your free sample kit and 
6082: 4.98V-0.02V | 0.035V/Ss, SPICE model, call: - 
[4 | «Tespectively. 1-800-NAT-SEMI, Ext. 183. 7 


(6000)* 


4.99V-0.01V 


Or, fax: 1-800-888-5113. 
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KRA-MINIATURE 


Actual Size 


DC-DC Converter 
Transformers and 
Power Inductors 








These units have gull wing construction 
and are packaged in shipping tubes, 
which is compatible with tube fed auto- 
matic placement equipment or pick and 
place manufacturing techniques. Trans- 
formers can be used for self-saturating or 
linear switching applications. The Induc- 
tors are ideal for noise, spike and power 
filtering applications in Power Supplies, 
DC-DC Converters and Switching Regu- 
lators. 













® Transformers have input - 
voltages of 5V, 12V, 24V and 
48V. Output voltages to 300V. 

© Transformers can be used for 
self-saturating or linear 
switching applications 

© Schematics and parts list 
provided with transformers 

e Inductors to 20mH with DC 
currents to 23 amps 

© Inductors have split windings 

















Delivery— 
stock to one week 


PICO 


e 
Electronics, Inc. 
453 N. MacQuesten Pkwy. Mt. Vernon, N.Y. 10552 
Call Toll Free 800-431-1064 
IN NEW YORK CALL 914-699-5514 
FAX 914-699-5565 
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Analog /digital ECL ASICs 
exceed 1 GHz 


This family of cell-based 
ECL ASICs combines ana- 
log functions, digital func- 
tions, cell-programmable 
power dissipation, toggle 
rates as fast as 2.5 GHz, gate 
delays of 70 psec, and rela- 
tively high packing density. 
One of the first four family 
members has six embedded 
d-nsec static RAMs. The 
family comprises two series: 
Rise (RAM-intensive system 
elements) and Use (universal 
system elements). The initial 
ASICs in this family are de- 
scribed in the table. 

The ASICs employ the 
company’s Ocean of Cells 
technology. Each internal 
cell contains a handful of uncommit- 
ted resistors and npn transistors. 
Thus, a cell can operate either as a 
logic gate or as part of an analog 
circuit. The ASICs’ I/O cells are 
more complex. They contain a mix- 
ture of resistors, capacitors, and 
transistors of varied size. The I/O 
cells can serve as ECL I/O, TTL 
I/O, or analog ports. Internal cells 
dissipate approximately 1 mW 
each, and I/O cells dissipate ap- 
proximately 50 mW each. 

As with all ASICs, pricing for 
this family is somewhat fluid and 
depends on which family member 
you pick and the packaging you 
want. At the low end, SY1BP00s 
packaged in 68-lead plastic leaded 





This ECL ASIC comprises six blocks of 1k Xx 4-bit 
static RAM and cells that can perform either analog 
or digital functions. 


chip carriers cost approximately $18 
(25,000/year). At the other end of 
the spectrum, SY9BP6R4s cost 
$150 to $300 (10,000/year) depend- 
ing on the operating speed. NRE 
charges range from $30,000 to 
$150,000 depending on the part’s 
complexity and the amount of work 
you require from the vendor. 
Toshiba America Electronic Com- 
ponents (Sunnyvale, CA, (408) 733- 
3223) serves as an alternate source 
for these ASICs.—Steven H Leibson 
Synergy Semiconductor Corp, 
3450 Central Expressway, Santa 
Clara, CA 95051. Phone (408) 730- 
1313. FAX (408) 737-0831. 
Circle No. 742 


Rise and Use series ECL ASICs 


Maximum number 
Device 


SY1BP00 
SY4BP00 
SY21BP00 


SYSBP6R4 12,290 


Note: NA = Not applicable. 








RAM block 


Number of 


RAM blocks 1/O pins 


1k x 4 bits 





__ * formerly LAI & LMS 
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Trimmed-down FPGAs fit in tight spaces 
and fit on PCMCIA cards 


Cramming hardware into tight 
places is the name of the design 
game today. Small form factors like 
the PCMCIA (PC Memory Card In- 
ternational Association) standard 
memory, function cards, or 1.8-in.- 
disk drives demand small, surface- 
mount components. Many microcon- 
trollers (wCs) and most program- 
mable logic, for example, can’t fit 
into PCMCIA I/O cards. To meet 
these card-space needs, Xilinx rede-> 
signed four of its RAM-based field- 
programmable gate arrays (FPGAs), 
trimming package size from 4.4 mm 
thick and an area of 8.59 em’ to a 
maximum thickness of 1.7 mm and 
an area of 1.96 cm’. Lead pitch is 
0.5 mm. These reworked chips can 
fit on PCMCIA cards, which resem- 
ble a 3.3-mm-thick credit card with 
a connector on one end. 

Xilinx’s X3000 FPGA family 
ranges in size from 2000 to 9000 raw 
equivalent gates. Three members of 
this family and one member of the 
early XC2000 family were repack- 
aged in thin quad flatpack (TQF'Ps) 
or a small-outline-IC (SOIC) pack- 
ages. All members of the X3000 
family have 100 pins and measure 
14x14x1.5 mm except the PROM, 
which measures 4.3 X 3.9 x 1.6 mm. 

Engineers are already designing 
these small form-factor FPGAs into 
PCMCIA ecards, using them for key 
glue and control logic.. Using an 
FPGA rather than discrete or PLD 
logic, designers achieve higher den- 
sities. An additional feature of the 
Xilinx RAM-based FPGAs for PC- 
MCIA design allows you to dynami- 
cally load them from the host PC 
system via the PCMCIA connector. 
Dynamic-load FPGAs provide sev- 
eral key benefits: 

@ Engineers can create a generic 
design and tailor it for specific 
application cards. One card 


serves as a base for multiple 
card products. 

@ Designers can easily prototype 
and debug their logic. They can 
also correct errors without hav- 
ing to re-engineer the board or 
even remove the FPGA chip for 
reprogramming. 

@ Designs are dynamically modifi- 
able; they can change as the PC- 
MCIA design specification 
evolves. Barring large-scale 
changes, older products are up- 
gradable to new PCMCIA speci- 
fications without a board rede- 
sign. 

@e The RAM-based FPGA dissi- 
pates lower power than other 
fuse or antifuse configurations. 

For those designs that require 
on-card loading of the FPGA pro- 
grams, the vendor provides a spe- 
cial low-profile, small-outline (SO) 
ROM that holds as much as 64 kbits 
of configuration data. Or, when the 
FPGA design is stable, users can 
opt for hard-wired or masked ROM 
parts, which do not have to be dy- 
namically loaded. 

The PC Memory Card Interna- 
tional Association first met in June 
of 1989 to define a standard form 
and interface for memory cards that 
users could insert, initially for port- 
able PCs. However, PCMCIA’s lat- 
est version, Release 2.0, defines a 


portable-computer bus architecture 
with memory pinouts, as well as I/O 
interfaces for LANs, modems, radio 
communications, and standard pe- 
ripherals. It defines a standard 68- 
pin connector and interface, with 8 
or 16 bits of data and a 64-kbyte 
address space. Many engineers ex- 
pect PCMCIA I/O cards to emerge 
as the medium for adding peripher- 
als to both portable and desktop PC 
systems. In effect, the PCMCIA 
bus will be the PC equivalent of 
Sun’s SBus, a mezzanine bus for 
adding card-based peripherals. 

Most FPGAs are built around a 
common logic-core element. These 
chips consist of an array of these 
elements surrounded by intercon- 
nection resources and I/O support. 
Logic designs are created by inter- 
connecting these elements, which 
forms a complete circuit. Xilinx’s 
FPGAs are built around a core CLB 
(configurable logic block), a small 
programmable element made up of 
gates and two flip-flops. The under- 
lying static RAM defines the CLB 
logic interconnections. Each FPGA 
is “programmed” with a final circuit 
by serially loading the CLBs’ defin- 
ing RAM.—Ray Weiss 

Xilinx Inc, 2100 Logic Dr, San 
Jose, CA 95124. Phone (408) 559- 
7778. FAX (408) 559-7114. 
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Table Ei Nic oroaineietts gate arrays 


Density _ 
(Gaie®) 


—~XxC2018 ~~ 
_xc3030__ 
—__XC3042 _ : 
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- xCa330 
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Note: 1. Hardwired devices, 10, 000 to 25,000. 
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Low-cost Ethernet chip enables 
mother-board network controllers 


The Am79C960 PCnet-ISA chip 
paves the way for embedding an 


Ethernet controller on an ISA bus — 


mother board. Until now, if you 
wanted to connect your computer 
to an Ethernet network, you had 
to purchase an Ethernet adapter 
card for your computer’s expansion 
bus. The low cost and high integra- 
tion of the PCnet-ISA chip make it 
possible to integrate a complete 
Ethernet controller in a 2 X2.5-in. 
area of the mother board. 

The PCnet-ISA is a 120-pin VLSI 
plastic quad flatpack chip that sup- 
ports the IEEE-802.3/ANSI 8802-3 
Ethernet standard. The chip di- 
rectly interfaces with a computer 
system’s ISA bus. The Advanced 
Micro Devices chip contains an ISA 
bus interface unit, a DMA buffer 
management unit, an [EEE-802.3 
media-access control unit, separate 
136-byte transmit and 128-byte re- 
ceive FIFO buffers, an IEEE-802.3 
attachment unit interface (AUIJ), 
and a twisted-pair-transceiver me- 
dia attachment unit. 

The twisted-pair transceiver 
complies with the IKEE-802.3 
10Base-T standard, including noise 
immunity and received-signal rejec- 
tion criteria (“Smart Squelch”). The 
chip also automatically detects the 
receive signal’s polarity on twisted- 
pair lines and corrects the polarity 
when the connection is reversed. 
Three port-selection modes let the 
chip automatically select the AUI 
or 10Base-T port or let you use soft- 
ware or jumpers to select the port 
yourself. 

The chip is also register compat- 
ible with the company’s Am7990 
Lance controller chip. The DMA 
buffer-management unit supports 
the Lance descriptor software 
model. The chip’s dual architecture 
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The highly integrated, low-cost PCnet-ISA chip enables manufacturers to integrate a 
complete Ethernet controller on an ISA bus mother board. 


lets you configure the chip in two 
operating modes. In bus-master 
mode, the DMA controller performs 
transfers by bypassing the com- 
puter’s DMA controller and directly 
addressing 24 bits of memory space. 
You can also configure the chip for 
shared-memory operations to be 
compatible with low-end PC/XT 
computers. ; 
The chip employs 0.8-~4m CMO 
technology and operates from a 5V 
supply. The device has two sleep 
modes for portable-computer appli- 
cations. Other features include a 
JTAG boundary-test access port; an 
integrated Manchester encoder/ 
decoder; on-chip LED drivers for 


transmit, receive, collision, receive 
polarity, link integrity, or jabber 
status; and an External Address 
Detection Interface (EADI) to al- 
low external address filtering in in- 
ternetwork applications. Internal 
and external loopback test features 
are also on chip. 

The company provides software 
drivers for a wide range of network 
operating systems. Novell provides 
its own software drivers for the 
chip. A chip design on a mother 
board is fully compatible with Nov- 
ell’s NE2100 and 1500T Ethernet 
adapter cards. In addition, drivers 
are available for Microsoft’s LAN 
Manager, Banyan’s Vines, and Ar- 
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with 5. 000 000 T : ransi ors ro 
inside a Single VLSI Package 

















*Double Precision LINPACK 


Actual Size 
144-pin PGA 
1.96x1.96" 


Contains MIPS RISC CPU, Floating Point Accelerator, Write, 


Read & Parity Buffer, 32KB Instruction & 32KB Data Caches 


Easy to Design-in 


Designers no longer have to contend with the high- speed | cache bus or other 
high-frequency signals because they are integrated in PIMM's VLSI package. 


PIMM also provides a fully flexible and simple interface that helps designers 
to build high performance workstations, servers, and embedded systems. 


Single Package with Minimum Board Space 


PIMM integrates a CPU, FPA, 32KB | & 32KB D caches, 8-word- -deep write 
buffer, and a32-word programmable read buffer ina 2-inch square package — 
— thereby reducing board space and cost dramatically.  _ 


Full MIPS Software Support 


_ Mature compilers and operating systems exercised on hundreds ofthousands 
of production systems by dozens of manufacturers over three years. 


_ For more information call 
U.S.A. (408) 734-9000 
Europe 44-256-59585 
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610 East Weddell Drive, Sunnyvale, California 94089 

































































High performance blowers 
provide variable air flow 
from 120 VAC input 


OMELET 


Separate fan 

for motor cooling 

Speed control 
(manual model) 


Brushless 
drive motor 


These new Wina- 
jammer® blowers 
combine electron- 
ics, motor, and fan 
system in a com- 
pact, cost-effective 
package. An exclu- 
sive AMETEK design, 
they were developed 
for demanding, limited space 
applications such as business 
machines, medical equipment and 
materials handling applications. 
Just 5.7" in diameter, the blowers 
have 1-, 2-, or 3-stage fans for per- 
formance from 75" H.O vacuum at 
O CFM to 125 CFM at 0" H.O. With 
one version, a 0 to 10 VDC signal 
from a sensor or other device will 
control motor speed and adjust air 





PWM controller 
and power supply 


Compact units feature ° ) 
brushless dc motors with [ometer located in 


integral controller and 
variable speed capability 





input/speed contro! 
(remote model) 






performance from 0 
to 100%. Or, a sec- 
ond model provides 

manual speed control 
by means of a poten- 


the blower housing. 

These blowers 
also feature low noise 
performance and are UL/CSA 
component recognized. AMETEK, 
Technical Motor Division, 627 Lake 
Street, Kent, OH 44240. Tel: 216- 
673-3452. Fax: 216-678-8227. In 
Europe, Friedrichstrasse 24, D6200 
Wiesbaden, Germany. 


Tel: 0611-370031. 
ETEK 


Fax: 061 1-370033. 
TECHNICAL MOTOR DIVISION 
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tisoft’s LANtastic network operat- 
ing systems. Support for SCO’s 
Unix is currently under develop- 
ment. 

To build a complete Ethernet 
controller, you must add a few ex- 
ternal parts. The controller re- 
quires an address PROM to store 
the node’s physical Ethernet ad- 
dress and the board manufacturer’s 
data. You also must supply a 20- 
MHz crystal, an RJ-45 twisted-pair 
connector, an AUI isolation trans- 
former, status LEDs, and a handful 
of resistors and capacitors. The chip 
costs $19.75 (10,000). At a $5 esti- 
mated cost for the support cir- 
cuitry, you can build a complete 
Ethernet controller on the mother 
board for less than $25. 

—John Gallant 

Advanced Micro Devices Inc, Box 
3453, Sunnyvale, CA 94088. Phone 
(408) 732-2400. TWX 910-339-9280. 
TLX 346306. Circle No. 436 





EDN’s Editors’ Choice 


On occasion, a new product will show 
a great deal of innovation and thus 
appear as an EDN Editors’ Choice 
selection. To qualify for special cover- 
age by our editors, an innovative 
product must: 


LA Offer significantly higher levels of 
performance in ways not previ- 
ously available 


lASolve a continuing problem 
much more effectively than its 
predecessor 


LAFExhibit a marked degree of clever- 
ness, which differentiates it from 
earlier products 


LA Embody new technology that ad- 
vances the state of the art or use 
older technology in a unique and 
innovative way. 





VERSATEC PLOT WARE 


This just in. 

Xerox Engineering Systems 
offers a unique range of basic to 
advanced solutions for network 
plotting management. 

If you want a simple, afford- 
able plot server solution, look to 
Versatec PlotWare" This tumkey 
solution is easy to implement 
and comes complete with both 
hardware and software. 

For more complex environ- 


SUN Hor SARC 


| STATION or PG wrth 


THREE | OUTPUT PORTS 
\. i 


VERSATEC 
PLOT 
SYSTEM 


VERGATEC 
PLOT 
SYOTEM 


ments,Versatec ServeWare" may 
be just what you need. Designed 
to operate on both PCs and work- 
stations, its features include so- 
phisticated queue management 
and an accounting system to help 
you allocate plotting costs. 

In addition, ServeWare sup- 
ports users sending plot files from 
various software packages. Even 
files in different data formats. 

With ServeWare and PlotWare, 
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productivity soars. Because users 
spend more time focused on their 
tasks and less time managing the 
network. 

For more information, call us 
at 800-538-6477. In Califomia, 
call 800-341-6060. This is one 

Ss network news story you 

don’t want to miss. 


XEROX The engineering document company. 


Xerox Engineering Systems 


2710 Walsh Ave., Santa Clara, CA 95051. Xerox is a 
trademark of Xerox Corporation. © 1992 XES, Inc. 
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Because so many of you have asked for Pease, we’ ve put all > 
/2 parts of the Troubleshooting Analog Circuits series 
published in EDN into one handy reference source. 
This 101-page collection of articles was developed 


by Bob Pease, senior scientist in industrial linear-IC design at 





National Semiconductor Corp. and world-renowned analog-circuit desi gener. 
/\ 


Part 1. Troubleshooting is more effective with the right philosophy 





Part 2 The right equipment is essential for effective troubleshooting 
\ Part 3» Troubleshooting gets down to the component level 


\ Part 4A knowledge of capacitor subtleties helps solve Capacitor-based troubles 
Part 5 Follow simple rules to prevent material and assembly problems 
Part 6 Active-component problems yield to painstaking probing 
| /; Part 7» Rely on semiconductor basics to identify transistor problems 
: / ay 


Part 8 Keep a broad outlook when troubleshooting op-amp circuits 
Part 9+ Troubleshooting techniques quash spurious oscillations 
Part 10 * The analog/digital boundary needn’t be a never-never land 


Part 11 * Preside over power components with design expertise y,§ 
Part 12 * Troubleshooting wrap-up 


Don't miss this exclusive reprint. Learn about troubleshooting 
analog circuits as only Bob Pease can tell it. 

his reprint is yours for only $26.70 (U.S.A.) or $29.95 
(non-U.S.A.).* | 
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As MPEG (Moving Picture Experts 
Group) video ICs begin to appear, 
two are aiming at low-cost con- 
sumer products. C-Cube Microsys- 
tems and SGS-Thomson have intro- 
duced chips in the $20 to $50 range 
that will decode full-motion MPEG 
video in real time. The chips are 
suitable for CD video—perhaps the 
first MPEG mass market—and other 
applications, such as multimedia com- 
puting. C-Cube’s CL450 is available 
now; SGS-Thomson’s STI3240 will 
be ready in September. 

The two chips perform most of 
the same functions. Both decode 
MPEG-compressed video; both 
yield YUV or RGB video in either 
NTSC or PAL (phase-alternation- 
line) format. Each requires external 
dynamic RAM (DRAM) and mini- 
mal support from a host pP. 

There are differences, however. 
C-Cube’s CL450 (Fig 1) is an 
MPEG-only device, whereas SGS- 
Thomson’s ST13240 (Fig 2) decom- 
presses either MPEG or CCITT 
H.261 video. C-Cube’s device in- 
cludes an interface to a 68000-type 
wP; SGS-Thomson’s connects to 
either a Motorola- or Intel-type in- 
terface of 8 or 16 bits. The SGS- 
Thomson chip also requires an addi- 
tional DCT (discrete cosine trans- 
form) IC that the C-Cube device 
does not. 

The SGS IC decodes pictures of 
352 X 288 pixels at rates as high as 
30 frames/sec; C-Cube’s chip de- 
codes 352 x 288 pixels at 25 Hz or 
352 x 240 pixels at 30 Hz. C-Cube’s 
device operates on input bit 
streams with rates as high as 5 
Mbps; SGS-Thomson claims 10- 
Mbps capability. 

The SGS-Thomson chip costs 
less, although it is difficult to com- 
pare quoted prices for large quanti- 
ties when companies don’t define 
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Fig 1—The (L450 MPEG decoder needs only a 4-Mbit DRAM and control by a 68000-type 
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Fig 2—The STI3240 MPEG/H.261 decoder needs standard DRAM and a DCT processor 
to decompress video. A Motorola- or Intel-type jP provides control via a standard 8- or 


16-bit interface. 


“large.” C-Cube quotes a $50 price 
for its CL450 in “consumer-elec- 
tronics quantities”; samples are 
available for $250. SGS-Thomson 
says its STI3240 is “projected to be 
in the $20 range in volume”; the 
company hasn’t stated a sample 
price. With the additional required 
DCT chip, SGS-Thomson expects 
the total cost of a decoder imple- 
mentation to be about $30. 

—Gary Legg 


C-Cube Microsystems, 1778 Mc- 
Carthy Blvd, Milpitas, CA 95035. 
Phone (408) 944-6870. FAX (408) 
944-6314. Circle No. 433 

SGS-Thomson Microelectronics, 
Ave des Martyrs BP 217, 38019 Gre- 
noble cedex, France. Phone (033) 
7658 5184. FAX (033) 7658 5610. 

Circle No. 434 

In the US, 1000 E Bell Rd, Phoe- 
nix, AZ 85022. Phone (602) 867- 
6100; (214) 466-7404. Circle No. 435 
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Designing it, however, took 
slightly longer. 

The key was simplicity. 
Getting the design down to as 
few parts as possible. That's 


where our engineers really 
outdid themselves. 

You see, it takes only a 
handful of parts to produce 
our new 7213. Far fewer than 
any other drive in its class. 

But it also takes something 
else. Experience. 

In designing the 7213, 





Maxtor engineers took full 
advantage of the experience 
that comes from producing 
more than 3 million 7000 
series drives at our world class 
manufacturing facilities. 

The end result? A disk drive 
that’s easier to manufacture 
in high volumes. And with 
greater reliability and lower 
production costs. 

And that's great news for 
you. The Maxtor 7213 is simply 
the lowest cost 200 MB class 


How long did it take us to 


disk drive in the business. 

It’s just one more example 
of the “New Drive at Maxtor’ 
A very serious commitment 
to customer satisfaction. Un- 
equalled service and support. 
And visionary product design. 

The Maxtor 7213. It drives 
a hard bargain. For more infor- 
mation, take a few seconds to 
call 1-800-2-MAXTOR. 


Maxtor 


There’s a new drive at Maxtor. 


Maxtor Corporation, 21] River Oaks Parkway, San Jose, CA 95134 








produce the lowest cost 200MB 








disk drive? About 8 seconds. 
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Microcontroller integrates 8051 
with CAN serial automotive bus 


he popularity of rolling your 
own microcontroller (wC) net- 


works is beginning to taper off. 
Now, high-reliability network pro- 
tocols provide a standard base for 
wC-driven automotive and indus- 
trial-control systems. Standard pro- 
tocols, such as the Controller Area 
Network (CAN) developed by Bosch, 
minimize development efforts and 
ensure compatibility for future pro- 
ducts and components. Signetics/ 
Philips integrated the 8051 wC with 
the PCAB2C200 Philips CAN con- 
troller. The result, the 8xC592, is 
a single-chip wC that provides an 
intelligent CAN network node. 


Controller Area Network 


The Controller Area Network is 
a serial, multimaster communica- 
tions protocol; it supports distrib- 
uted real-time control with a highly 
reliable network. CAN is built on 
a serial bus and operates at 125 
kbps or 1 Mbps. A transceiver is 
used to link the 8xC592 to the CAN 
bus. A 16-MHz wC drives data at 
rates to 1 Mbps. Semiconductor 
vendors supporting the CAN proto- 
col include Intel, Motorola, Na- 
tional Semiconductor, and Siemens. 

On the 8xC592 chip a DMA chan- 
nel passes data between RAM and 
the CAN controller’s Transmit 
Buffer or Receive Buffers. This 


Originally specified by Bosch for automotive scplicenene CAN i is a oral 
communications protocol. It is used in Europe but not in the US, where 
competing protocols include the SAE’s J1850 and Chrysler's CCD. The 
protocol handles multiple processors, each of which can send and receive 
priority messages. CAN nodes request data by sending a Remote Frame 
message; the requested data is sent via a Data Frame with the same 
message ID. Messages are acknowledged by sending an ACK message. 
_CAN comes in two versions: a low-end version, basicCAN, with an 
y 1-bit ID, and fullCAN, which has a 29-bit ID. Transmitted | messages 
pass to all nodes on the bus (multicast), all of which take the message 
frame. The received messages are then filtered based on the message 
IDs. In basicCAN, the acceptance filter width is 8 bits, and for fullCAN 
it’s 11 bits. In addition, tullCAN Le controller memory a rong es 


messages. 


CAN has only fue message nes. Data Frame, Remote Peond ir6- 
quests data), Error Frame (signals a local node error), and an Overload 
Frame (extend delay before next frame). As CAN nodes place requests, 
the highest priority one takes the bus (priority is based on recessive vs 
dominant bits, where the dominant bits override the recessive bits). 


CAN characteristics 


_Multimaster—multiple masters 


Priority-based transmissions: on mes- _ 


sage ID by node hardware 
All messages are received a all 
nodes; ID is the priority . 
Message filtering: nodes filter mes- 
sages using IDs before use 
11- or 29-bit message ID 


_ Fixed message forms: variable length, 


to 8 bytes of data 


Built-in error detection and recovery 
Guaranteed latency for high-priority 
messages | 
Low-power and radiation- -noise ee | 
mentations _ . 
High reliability: CRC, message e frame 
check, transmission monitoring 
Bit transmission to 1 Mbps 
Accommodates 100m between nodes ~ | 
Sa at 1 Mbps) 





Signetics 8xC592 8-bit cal 


e 16. MHz external clock . 
@ 80051 CPU core: 12 clocks/basic in-- 
: struction cycle, with multiple cycles for 
some op codes; 4 register banks in 
- on-chip RAM; 8 8-bit registers/bank — 7 
-Program- and data-address spaces: 
64 kbytes each—or 1 space combined - 
‘CAN controller: DMA transfer be- 
tween CAN registers to RAM; 4 spe- | 
cial-function registers accessible by _ 
CPU; full CAN protocol | 
. 2 blocks of 256-byte RAM 
| 16-kbyte program ROM/EPROM 
216-bittimer/counters = 
16-bit timer/counter with 4 capture 
and 3 compare registers 
@ Watchdog timer 
6 8-bit 0 ports 
8-channel, 10-bit ADC 
e@ 2PWM outputs (8 bit) 
@ 15 interrupt sources; 3 external inter- 
rupts;5 CAN interrupts sy 
Maximum Valle taker aie time: S 
: cycles (3.75 psec) 2 
Full-duplex-UART serial port 
Power modes: Active, Idle, Power 
Down, Reset; CAN has Idle nade 
-40t0+126C ~~ _ 
68-pin PLCC or ceramic leadless chip 
carrier 
One-time-programmebie version, $35 _ 
(100). ROM and ROMless versions will - 
be available first sgiacoad of 1993 : 





DMA block move instruction runs 
in the background, behind CPU 
processing. It takes as many as two 
instruction cycles for each data 
transfer. Two Receive Buffers mini- 
mize CPU processing. CAN events 
generate interrupts to notify the 
CPU for CAN processing. 

The 8xC592 runs with a 16-MHz 
clock. Its basic machine cycle takes 
up 12 clocks, with 1, 2, or 4 machine 
cycles per instruction. A basic 
instruction executes in one, 0.75- 
wsec cycle. CAN processing loads 
down the CPU in proportion to the 
CAN bus load and bit transmission 
rate. For a 1-Mbps bit rate and a 
50% bus load with a 4-byte mes- 
sage, the CPU’s loading takes 
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The Signetics 8x€592 combines an 8051 with a Controller Area Network (CAN) for 
automotive and industrial control. Data passes between RAM and the CAN controller 
via a background DMA. The CAN controller sets interrupts to signal the CPU. 


roughly 21% of available processor 
cycles. 

An evaluation board is available 
with 32 kbytes of static RAM for 
RAM and 32 kbytes of EPROM for 
ROM. It has a wire-wrapped field 
for prototyping circuits. The board 
can be used directly in an automo- 
tive system, running from a 12V 
power line. An RS-232C interface 


links to a terminal or host PC for 
debugging the 8xC592 running un- 
der control of a monitor in EPROM. 
In addition, an in-circuit emulator 
is also available from Signetics. 
—Ray Weiss 
Signetics Co, 811 E Arques Ave, 
Sunnyvale, CA 94088. Phone (408) 
991-2000. FAX (408) 991-2311. 
Circle No. 700 





P links PC bus to 
two serial channels 


Tos PC is turning into a 

lean machine as engineers 
ruthlessly drive down chip counts. 
Zilog’s Z80182 is a good bet to fur- 
ther minimize glue logic and other 
unnecessary logic. The processor 
serves as a link between two mo- 
dem or fax communications chan- 
nels and a host PC bus and requires 
no extra chips or logic. 

The Z80182 is built around an up- 
dated static Z80 core and the 
Z80S8180 wP. It processes communi- 
cations data on the fly by passing 
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it to or from the host via the PC/XT 
or PC/AT bus. The chip includes a 
PC/XT and PC/AT bus interface 
that mimics National Semiconduc- 
tor’s 16550 interface chip and elimi- 
nates the need for bus-interface 

glue logic. 

The processor integrates the 
Z80180 communications controller 
with the company’s Z85230 ESCC 
(Enhanced Serial Communications 
Controller), a dual-channel multi- 
protocol controller. The ESCC han- 
dles both asynchronous and syn- 
chronous protocols including the 
HDLC (high-level data link con- 
trol), SDLC (synchronous data-link 
control), and Bisyne (binary syn- 
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chronous communication) protocols. 
The ESCC incorporates a cyclic- 
redundancy-check generator and 
checker as well as an even/odd par- 
ity generator and checker and a 
programmable digital phase-locked- 
loop transmission clock. The ESCC 
handles serial data rates as fast as 
5 Mbps. The Z80182’s CPU works 
in conjunction with the ESCC and 
uses off-chip RAM to buffer data. 
The CPU also links the ESCC chan- 
nels to the PC host’s processor. 
The Z80182’s Z80 core runs with 
a 16- or 20-MHz internal clock. This 
speed is twice that of a standard 
Z80 and reduces the Z80 instruc- 
tion-cycle time by an average of 
20%. Zilog engineers built EMI 
suppression into the processor to 
cope with the higher clock rates. 
You can program output-pin power 


"Zilog Z80182 embedded pP 





16-, 20-MHz clock; divide-by-1 internal 
clock; static CPU can run to dc 
-@ Basic Z80S180 uP with Z80 core 
@ 158 instructions, including block 
moves and memory searches 
@ Add to register takes 9 cycles; NOP 
takes 6 cycles (300 nsec at 20 MHz) 
® 2 register sets of eight 8-bit registers 
supplemented by four 16-bit registers: 
- 2 index registers, stack pointer, and 
program counter 
64-kbyte local address space; MMU 
extends space to 1 Mbyte; no on-chip 
- memory 
_8-bit interface to PC/XT or PC/AT bus 
mimics National Semiconductor’s 
16550 bus-interface chip 
On-chip Z85230 Enhanced Serial 
Communications Controller has 2 du- 
plex channels for synchronous or 
asynchronous protocols 
2 DMA channels; clocked serial port; 
UART with baud generator 
Programmable wait-state generator 
Programmable low-EMI/power output 
Two 16-bit timer/counters 
4 external interrupts 
24 1/O pins 
On-chip clock oscillator/generator 
with idle and standby modes 
@ 100-pin QFP or VQFP (very small quad 
flatpack) 
@ Sampling now: $13.99 for 16 MHz; 
$16.79 (10,000) for 20 MHz 
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With Motorola’s fuzzy logic 
educational kit, you can learn 
how to design systems using 
Motorola's standard 8-bit 
microcontrollers that perform 
better, get to market sooner, 

at far less cost. And if you're one 









of the 10 people to score the 


highest on the fuzzy logic test and 10 E . 
project, we'll send you to Hawaii hgmecrs 
a 6 
Will Win A Free 


to learn more. 


For only $195, our kit* will 
provide computer- based training 
materials that will take you step- 
by-step through fuzzy logic 
fundamentals, practical 
application considerations, and a 
detailed example. You will receive 
a demonstration version of 


Aptronix’s Fuzzy Inference 


Development Environment 
(FIDE) software, an easy-to- 
follow PC-based tutorial, and 
other support software. Or if you 
need real-time evaluation, (not 


Inp To Hawaii... 
You Could Be 
One Of Them. 





Complete our Fuzzy Logic test and 
project to qualify to win a trip to our 
Fuzzy Logic Seminar in Hawai. 





required for successful comple- 
tion of the course) a limited 





quantity of board-level evaluation 
modules (EVM) for Motorola's 8- 
bit microcontroller plus the 


* The kit requires a minimum of a PC- 
AT™ class or compatible, with one floppy 
drive, a 40MB hard-drive, a VGA monitor, 
DOS™ 3.30 with Windows™ 3.0 (DOS 
5.0 is recommended) 


__ Please send me the microcontroller version of Motorola’s 

new fuzzy logic education kit that I checked below: 

___ FLEDKT05* (Educational Kit with M68HCO5EVM that emulates 
68HCO5 C-Series, B-Series & L6) - Price $600 

___ FLEDKT11* (Educational Kit with M68HC11EVM that emulates 
68HC11 A- Series, D-Series & E-Series) - Price $600 

___ FLEDKTO00 (Educational Kit without EVM) - Price $195 ($295 
after August 31, 1992) 


__ Send me more information about the special introductory 
version of the Motorola fuzzy logic development kit. 


*Limited Quantity 


educational kit will be available 
for $600. 


Qualify to win your place at 
Motorola’s 3-day Fuzzy Logic 
Seminar in Hawaii. 

Simply complete and return the 
test and the fuzzy logic software 


Company. 
Address 
City 


Telephone 


Offer expires August 31, 1992. 


State Zip 


project included in the 
educational kit. The 10 
people who score the 
highest on the test and 
the project will win 
: "a trip to Hawaii this 
winter for a 3-day seminar on Fuzzy 
Logic led by the experts in the field. 
Tests and projects must be 
postmarked by 
October 17, 1992. 


Order your entry 
materials today. 
To order 
Motorola’s Fuzzy 
Logic Kit and the details on the 
Hawaii Fuzzy Logic Seminar 
Contest, fill out the coupon and mail 
it and your payment - payable to 
Motorola (company checks, money 
orders and cashier’s checks 
accepted) to: Fuzzy Logic Kit, 
Motorola, Inc, PO Box 1466, Austin, 
TX 78767. Kits are also available 
through your local Motorola Sales 
Office or a participating Motorola 
authorized distributor. 





(AA) MOTOROLA 


Fax 


Official information on rules, regulations and contest deadlines is included with each fuzzy logic kit. Government employees and Motorola employees and their families are not eligible for the fuzzy logic contest. If a winner is not 
permitted to accept this prize by his or her employer's policies or practices, Motorola will donate an equivalent cash amount to an appropriate charity designated by the winner. Void where prohibited or restricted by law. and 
Motorola are registered trademarks of Motorola, Inc. ©1992 Motorola, Inc. 
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Zilog’s Z80182 combines an updated Z80 core with two serial communications channels 
and a PC/XT and PC/AT bus interface. This approach minimizes modem processing and 


glue logic for PC communications. 


levels to reduce EMI by 75%. 

The chip provides four levels of 
power management: run, sleep, sys- 
tem-stop, and standby modes. In 
sleep mode, the CPU stops, but on- 
chip I/O continues to run. In sys- 
tem-stop mode, both the CPU and 
the peripherals stop. In standby 
mode, the clock, internal clock, and 
external oscillators stop as well. 
Maximum current at 20 MHz for the 
normal, system-stop, and idle modes 
is 150, 25, and 12 mA, respectively. 


High-speed 
next-generation 8051 
runs at 3V 


So engineers swear at the 
8051, but many designers swear 
by it. One of the first mainstream 
8-bit microcontrollers (wCs), the 
8051 fields a powerful instruction 
set and peripherals but has some 
first-generation implementation 
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Development tools, including C 
compilers and assemblers, are avail- 
able. An evaluation board is avail- 
able as well. The board uses a bond- 
out chip that separates the on-chip 
peripherals from the CPU. This en- 
ables an in-circuit emulator to re- 
place the chip’s CPU but still use 
the chip’s peripherals. —Ray Weiss 

Zilog Inc, 210 Hacienda Ave, 
Campbell, CA 95008. Phone (408) 
370-8092. FAX (408) 370-8092. 

Circle No. 701 


limits. Oki Semiconductor took the 
8051 ISA architecture, cleaned it — 
up, extended it, and produced a fast 
8-bit-C line, the MSM655xx. This 
series now comes in low-power ver- 
sions, with a power-supply range of 
2.7 to 5.5V (+10%). 

The MSM655xx wCs are built 
around an optimized 8-bit core, the 
nX-8/51. Similar to the 8051, the 
nX-8/51 architecture is accumulator 


based; external references to off- 
chip (general) memory go through 
the A-register accumulator. 

Running at 10 MHz, the basic nX- 
8/51 instruction cycle takes 400 
nsec, which is faster than the origi- 
nal 8051’s 1-wsec speed at 12 MHz. 
Other 8051s, such as Siemens’ 
80C501, run with a clock rate to 40 
MHz. On the plus side, the nX-8/51 
core delivers performance that’s 
equivalent to higher clock rates 
while running at 10 MHz/sec. On 
the down side, nX-8/51-based wCs 
are not code compatible with exist- 
ing 8051/52 code. However, transla- 
tion software can translate 8051 
code into nX-8/51 code, which is 
ready for hand optimization. 

The nX-8/51 is a hybrid architec- 


Oki MSM65514 8-bit pC 


10-MHz external/internal clock (runs 
to dc, static design) 

» 4 clocks = machine cycle; instructions 

run from 1 to 9 cycles | 

@ 400-nsec minimum instruction time; 
Register-to-A (R-A) Load takes 1 cy- 
cle, and an R-A Add takes 2 cycles 
_ 83 instructions 
4 banks of 16 8-bit registers held in 

local RAM; 2 operation registers, A 
and B 

» 8-kbyte ROM (one-time: prograny, 
mable (OTP) version available) 
384-byte RAM 
MPY/DIV unit with 6 registers: 

_ MPY=4 cycles; DIV=8 cycles 
64-kbyte unified external address 
space, with external 8-bit bus; takes 

1 basic machine cycle for each off- 
chip memory access 
3 8-bit timers; 2 16-bit timers 
14-bit time base counter; 3-bit watch- 
dog timer runs from bit 13 
1 capture and 2 compare 16-bit 
registers 
8-channel, 8-bit ADC 
1 UART with baud rate generator 

. 3 external and 15 internal interrupts 
2.7 to 5.5V (+ 10%) range (run at 4 
MHz at 3V) : 
Maximum power dissipation is 400 
mW 
4 8-bit 1/O ports 
64-pin plastic shrink DIP o or PQFP; 68- 
pin PLCC 

e@ $3.80 ($7.80 for OTP version) (10,000) 








Greatest. 


If you asked Marilyn Monroe’ fan club who they thought was the greatest 
screen actress, guess what they would answer. Fans express loyalty above 
objectivity. 

The same is true in publication readership studies. When a publication sends 
readership questionnaires to its own readers and asks, “Which publication do 
you read regularly?”—guess what they'll answer! While these studies are not 
wrong or misconducted, they result in an obvious bias. 

If you're interested in a publication's readership, the best readership studies 
are conducted across a company’s customer/prospect list or an independent 
industry list. 

The next time you see a publication tooting its horn over a readership win at 
a company like IBM, AT&T, or Sun Microsystems—don't be too impressed. | 
With those big-name headlines comes some small print. Take a second to 
notice where the questionnaires were sent If it a publications own subscriber 
listthen you'll know the study results are nothing more than fan mail. 





rae = Edition 
A Partnership in Power & Prestige 
Worldwide 
«= EDN has won 84% of all 
independent readership/ 
reader preference stud- 


ies conducted since 

1978. No other electronic 
engineering magazine or 
newspaper in the US or 
throughout the world has 
won more independent 
readership/reader prefer- 
ence studies than EDN. 
And, EDN is willing to 
pay $1000 to anyone who 
can disprove its claim to 
leadership in readership. 
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ture; it’s basically an 8-bit machine 
with some 16-bit operations. The 
register banks and external bus are 
oriented toward 8-bit instructions 
and data words. However, the CPU 
has an 8-/16-bit ALU and a 16-bit 
temporary register (A concatenated 
with B) and 16-bit data instructions 
that include 16-bit Increment/Dec- 
rement, compare, data clear, data 
complement, and data move. Word- 
oriented instructions generally take 
multiple cycles because of an inter- 
nal 8-bit data bus. 

The nX-8/51 implementation 
evolves from the 8051 architecture. 
However, some structures and op- 
erations were altered, which allows 
less confining operation. The nX- 
8/51’s instructions take an extra in- 
struction cycle for each external 
memory access. 

The MSM655xx family of wCs 
supports 8 to 32 kbytes of on-chip 
ROM. ROMless and one-time-pro- 
grammable versions are available 
for development and prototyping. 
The chips maintain two address 
spaces: one is a unified 64-kbyte 
general-memory space with ROM 
and on-chip RAM; the other is a 
local RAM-based memory space, 
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8051's basic 1-yrsec cycle at 12 MHz. 
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ea 


B : PROGRAM | 
}REGISTER]| {STATUS WORD]. 


which holds the data stack register 
sets and special-function registers 
(SF Rs). 
A number of useful instructions 
of this chip include 

@ DLY: programmable code exe- 
cution delay multiple (not opera- 
tionals (NOPs)) 

@ CALZ/C: call subroutine if zero 
or carry flag is set 

e CMP, CMPW: compare bytes or 
words 

e VCAL/Z/C: vector call Gump in- 
direct with vector); also if zero 
or carry flag is set 

@ RT/Z/C: return from subrou- 
tine; also return if zero or carry 
flag is set 

e@ MOVW: 16-bit data move 

@ SWAP: swap upper and lower 
data nibbles. 

Limited master-slave multi- 
processing is built into the MSM65xx 
wCs. Using a serial port, you can 
create a system with a single- 
master and multiple-slave wCs. 
Data transmission is only from mas- 
ter to slave via a serial bus. Slave- 
to-master communications must be 
hardwired-in using individual pC 
ports. 

The nX-8/51 8-bit core is ex- 
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Oki’s nX-8/51 yC is based on a faster, redesigned 8051 core. Its basic machine cycle of 400 nsec at 10 MHz is faster than the 
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tended to a 16-bit internal architec- 
ture, the nX-16/51, for the 
MSM66xxx wC family. However, 
these «Cs still keep an 8-bit exter- 
nal memory interface. The 
MSM67xxx, another nX-16/51- 
based family, combines the full 16- 
bit architecture with a 16-bit exter- 
nal bus and a faster core. The 
MSM67xxx Cs have a basic in- 
struction cycle of 200 nsec, which 
is half that of other nX families. 

A set of development software is 
available for the series. This set in- 
cludes a relocatable assembler, a 
linker, 65K library, and an object- 
code converter that converts an ab- 
solute object file to an Intellec Hex 
file for programming a wC or exter- 
nal EPROM. A 65K Translator 
translates 8051 code to 65K code. 
Also, a 24-hour bulletin-board serv- 
ice disseminates software and up- 
loads ROM code for manufacturing. 
The BBS phone number in Cali- 
fornia is (408) 736-5944 (8 bits, 1 
stop bit, 2400 baud, full duplex 
ANSI or VT100/52 terminal emula- 
tion).—Ray Weiss 

Oki Semiconductor, 785 N Mary 
Ave, Sunnyvale, CA 94086. Phone 
(408) 720-8940. Circle No. 702 
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Use our low power, 
low voltage memory and 
buy more time. 
















| extending battery life and 


If you design battery operated systems such 

as laptop and notebook computers, } system operating time. Since 

Micron’s low power, low voltage | the parts run cooler, they also 

memory components can buy | increase system reliability. And 

you more time. * B® we offer the latest packaging 
Micron’s extensive PF ae Se p technologies such as TSOP and 

line of leading edge, i ae a as OF eS al Paes SS 7 PQEP. 

low power, low Ma A a ee a So call Micron today at 

voltage DRAMs and ~ 208-368-3900. And find out how 

SRAMs are designed ~ to buy more time. 

to give you optimum 3.3 volt Micron. Technology that works 


operation in battery powered systems, for you. 






















Part Memory Part Memory 

Number Configuration Number Configuration Availabili 
3.3 Volt, Low Power, Extended Refresh DRAMs 3.3 Volt, Low Power Specialty SRAMs 
MT4C4001J VL 1 Meg x 4 3Q92 MT5LC2818 — Latched 16K x 18 Now 
MT4LC4001 S* 1 Meg x 4 4992 MT58LC1618 Synchronous 16K x 18 Now 
MT41LC4001 L 1 Meg x 4 4992 MT5LC2516 —_Latched 16K x 16 Now 
MT4C4256 VL 256K x 4 Now MT58LC1616 Synchronous 16K x 16 Now 
5 Volt, Low Power, Extended Refresh DRAMs 5 Volt, Low Power, Low Voltage Data Retention SRAMs 
MT4C1004J L 4Meg x 1° Now MT5C1001 LP 1 Meg x 1 Now 
MT4C4001J L 1Meg x 4 Now MT5C1005 LP 256K x 4 Now 
MT4C8512 L 512K x 8 3Q92 m= MT5C1008 LP 128K x 8 Now 
MT4C16256 L 256K x 16DW! 3Q92 ~~ MT5C2561 LP 256K x 1 Now 
MT4C16257 L 256K x 16DC’ 3Q92 MT5(2564 LP 64K x 4 Now 
MT4C1024 L 1Meg x 1 Now MT5(2565 LP 64K x 4 OF? Now 
MT4C4256 L 256K x 4 Now MT5C2568 LP 32K x 8 Now 
MT4C1664 L 64K x 16FPM?* Now 
MT4C1670 L 64K x 








*Self Refresh 'DW- Dual Write Enable ?DC- Dual CAS 5FPM— Fast Page Mode 4SC— Static Column >OE- Output Enable 
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As disk drive manufacturers from all over the 
world try to cram more and more performance 
into smaller and smaller spaces, they’re finding 
there’s just one semiconductor manufacturer who 


can consistently meet their needs - 
SGS-THOMSON Microelectronics. 


That’s why one of Japan’s biggest turned to 
SGS-THOMSON to design a single chip to 
control and drive the spindle motor and head | | 


positioner in its new 2.5” hard disk drive, and why 
another chose us to develop the smart power chip 
it’s using inside its latest brushless motors. 


In the USA too, SGS-THOMSON is the partner 
of choice whenever new circuits combining 
on-chip control and high output power have to be 
- designed built and delivered on time. Chips like 
1c 1.5A, 48V L6202 for example have been the 
.0tor driving force in printers, disk drives and 
er computer peripherals throughout the 








SAFETY IN NUMBERS. 


150 DESIGN KITS FROM 35 ASIC VENDORS. 


If you’re an ASIC designer, DAZIX has the combine different technologies, devices, 
numbers you can count on. and vendors. And there’s just one 
design suite and one icon-driven 
interface to learn, so you won’t need 


design kits from 35 major ASIC to retrain as you migrate from foundry 
vendors. These kits contain the libraries, to foundry, project to project, and device to device. 


models, and interfaces you need for fast, What’s more, once your ASIC design is completed, 


accurate design and simulation of PLDs, FPGAs, it can be integrated directly into your PCB, hybrid, 
gate arrays, cell-based, and full custom ASICs. And and MCM designs. 


by giving you a large nunabes @ sey it a Call for free ASIC catalog. To learn more about 

choose from, we expand your design options and ace : 

help you increase control of your design process How DAZ can ap aice pot OSI aesian joy easier, 
call for our newest catalog, AS/C Design Solutions. 


In the U.S., call 800-239-4111. In Europe, fax 
33-1-4537-7135. In the Asia Pacific area, call 
852-8661966. 


® 


Our ASIC design environment 
~ lets you choose from over 150 





Within our ASIC design environment, you can 
select a variety of technologies — including CMOS, 
HCMOS, bipolar/ECL, and Gads. Plus, you can 


An Intergraph Company 


DAZIX® and Intergraph® are registered trademarks of Intergraph Corporation. Other brands and product names are trademarks of their respective owners. 
Copyright 1992 Intergraph Corporation. Huntsville, AL 35894-0001. DDADO52A0. 
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And that’s just the beginning. 


The applications for LCD’s keep growing. And so does 
Optrex. In fact, today we’re the largest supplier of LCDs in 
the world. Why? Innovative engineering and design sup- 
port. Exceptional quality. And a nationwide distribution 
network. ‘The point is, being bigger makes it easier to be 
more helpful to our customers — in developing new 
applications and in enhancing the performance of existing 


products. Our customers like that. You will, too. For more 
information, call (313) 471-6220, or fax 471-4767 today. 


sg OPTREX 
| ASAHI GLASS / OPTREX 


th urning New Ideas Into Reality. 
23399 Commerce Drive Farmington Hills, MI 48335 Phone: (313) 471-6220 Fax: (313) 471-4767 
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BRIAN KERRIDGE, Technical Editor 


MENTION PRECISION RESISTOR, AND 
most designers will assume you're talking about 
some sort of wirewound component. It’s true that 

selected-resistance wire still pro- 


Three precision-resistor tech- vides a good basis for the construc- 


: 0 : tion of stable resistors, but other 
‘ logies produce TCRs of less technologies using foil and thin film 
than 10 ppm/C. Intimate produce resistors with similar or 
knowledge of these resistors’ even greater stability. 


constructions will help you Foil and thin-film technologies also 


overcome significant design draw- 
understand and P redict how backs associated with a wirewound 


each type will perform in construction. Foil and thin film are 
your circuit. === == ~~ ideal for resistance networks and also 
make it possible to combine precision 
with surface-mount-technology packaging. Foil 
resistors, with inherently low inductance and ca- 
pacitance, form vital components for designing 

accurate ac RF-measurement circuits. 
For ultimate precision, both foil and wirewound 
devices achieve temperature coefficients of resis- 





tance (TCRs) of less than 1 ppm/°C, compared 
with 10-ppm/°C TCR for thin film. There’s little 
difference between foil and wirewound perform- 
ance for a de design, and even price hardly distin- 
guishes one from the other for values below 50 kQ. 
A 1-kQ, 0.1%, 5-ppm/°C TCR device costs approx- 
imately $2.50 (100) in either foil or wirewound. 


Precision wirewound resistors 
from Vishay Components suit 
high-power, metrology, or low- 
frequency accurate signal-condi- 
tioning applications. 





Above 50 kQ, wirewound types 
cost progressively less than foil—by 
as much as 30%. Foil-technology 
packages maintain a reasonable size 
only up to 250 kQ. Above this value, 
and up to 1 MQ, wirewound be- 
comes a natural choice. Wirewound 
resistors also remain the only type 
to combine precision with high 
power rating (to 1 kW). 

Thin-film-technology parts be- 
come particularly attractive above 
1 MQ, but if your design can make 
use of a resistor network, then thin 
film offers a low-cost route to preci- 
sion at any resistance value—ap- 
proximately $1 per resistance ele- 
ment per network (100). 


Defining precision 


In today’s terms, a TCR of less 
than 10 ppm/°C qualifies a resistor 
as precision. Precision generally re- 
lates to a resistor’s absolute TCR 
rather than its absolute-resistance 
tolerance at manufacture. Calibra- 
tion of measuring circuits, particu- 
larly using digital correction tech- 
niques, obviates the need for resis- 
tors with very tight absolute accu- 
racy in those circuits. Once cali- 
brated however, the same circuits 
rely almost solely on the stability 


Table 1—Characteristics of precision and other resistor types! 





Foil resistors from Isabellenhiitte include SMT 4-wire versions in values as low as 10 
m). Using “Zeranin” foil, these components attain 5-ppm/°C TCR. 


of the precision resistors for main- 
taining circuit accuracy. In conse- 
quence, a designer’s focus centers 
on in-circuit resistance instability 
effects, of which TCR is the major 
factor. In many designs, TCR track- 
ing in gain-defining resistor pairs 
and networks contributes a valuable 
bonus to overall circuit stability. 
Precision also relates to the mag- 
nitude of a range of secondary ef- 
fects that can plague sensitive ana- 





Notes: 


Absolute | Tracking - 
| temperature | temperature | Basic | _ 
coefficient coefficient accuracy Stability | Maximum 
Type (tppm/°C?) | (tppm/°C?) | (+) (one year)? | resistance _ 
Fol (| _ostoe | astos | St01000ppm | Sppm+ | 250kn 
Wirewound 2010 1000 ppm | 20 ppm* | 1 Mo 
Thin film 10 to 100 105 To 50 ppm | Aamo 
(NiCr) 
Thin film 25 to 100 2to5 0.1 to 2% 0.1% 25 MQ 
(TaN) 
Thickflim | 2510300 | 2t050 | 205% | O1t01% | 2G0 
Metal film 10a 
Carbon film | 250 to 1000 NA 5% 2% 50 MOQ 
1. Vendors may improve on standard specifications by selection or with custom designs. 


5. NA=Not applicable 


Figures <0.1% shown in ppm 


2. Temperature range: —40 to +125°C 
3. Shelf-life conditions 
4. Hermetically sealed 


0.1% is equivalent to 1000 ppm 
Figures >0.1% shown in % 
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log designs. Effects of thermal- 
EMF generation due to self-heating 
or ambient-temperature gradients; 
long-term instability; and resis- 
tance stress from applied voltage, 
humidity, packaging, and soldering- 
in at manufacture can all throw cir- 
cuit-design performance off target. 

Table 1 summarizes broad speci- 
fication differences between foil, 
wirewound, and thin-film precision 
resistors, and, for completeness, 
mentions other and lower-precision 
types. You can find further cover- 
age in Refs 1, 2, and 3. 

The trend towards tighter stability 
tolerances follows the ever-increasing 
demand for more-accurate measure- 
ments—0.5-ppm (6/-digit) resolu- 
tion is a common requirement in 
many test laboratories. Precision 
resistors are essential to the design 
of measurement circuits that can 
reach this level of accuracy and be- 
yond. For many circuits, the magni- 
tude of any drift in principal resis- 
tors shows up as an equally delete- 
rious shift in output signals or in- 
strument displays. Reference-volt- 
age-level shifting, gain-defining am- 
plifiers, and ADC/DACs are all ap- 
plications that rely heavily on stable 
resistance components. 

Just as digital designers swoon 
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over new processor configurations, 
analog-design faithfuls can delight 
in studying today’s precision-resis- 
tor architectures. In fact, your cir- 
cuit designs can benefit immensely 
if you have intimate knowledge of 
the intricacies of construction of 
these otherwise basic parts. 

A key difference between tradi- 
tional wirewound resistors and the 
more modern foil and film parts is 
the method of mounting the resis- 
tance element within the compo- 
nent. Wirewound resistors natu- 
rally consist of wire (usually nickel 
chromium) loosely wound on a for- 
mer. Foil and film use a planar con- 
struction, with the element bonded 
to a flat substrate. 

The process of constructing a foil 
resistor consists of bonding a 2.5- 
wm strip of nickel chromium foil to 
a ceramic substrate. The foil is then 
photoetched, leaving a pattern with 
a current path that snakes back and 
forth across the substrate. The pat- 
tern incorporates extra paths for 
trimming manually or by laser to 
produce overall precise resistance 
values. 

Traditional thin-film technology 
involves sputtering tantalum ni- 
tride onto a silicon substrate and 
photoetching to produce a resis- 
tance track. This process produces 
stability down to 25 ppm/°C, which 
is useful for high-resistance net- 
works. The more-recent nickel 
chromium on alumina substrate 
thin-film process improves perform- 
ance across its resistance range. A 
key feature is the thermal conduc- 
tivity of the substrate, which tends 
to equalize the temperature of all 
resistors in a network. Vendors 
claim 0.5-ppm/°C tracking TCR, 
and 5 ppm/1000 hours at 125°C sta- 
bility tracking for resistors in net- 
works using this technology. 

Whereas the TCR of a wire- 
wound resistor relies solely on the 
characteristics of wire, the TCR of 
foil devices depends on two effects. 
One element is the TCR of the 
metal foil itself, but a second effect 


RESISTANCE VS TEMPERATURE FOR FOIL RESISTOR 
AMBIENT TEMPERATURE (°C) 


0 #29 


— +0.4 ppm/°C 
+0.9 ppm/°C 


+1.5 ppm/°C 


_ 50 +75 


‘TCR CURVE, NOMINAL - 


+0.9 ppm/°C 
—1.3 ppm/°C 


—1.8 ppm/°C 





Fig 1—The characteristic variation of resistance with temperature for a foil resistor 
results when low substrate expansion restrains and compresses the foil at high tempera- 
ture, reducing its resistance. (Courtesy Alpha Electronics) 


arises from the differential linear 
TC of expansion between foil and 
substrate material. Because metal 
foil expands faster than substrate 
material, the effect is to compress 
the foil with rising temperature, 
which tends to decrease its resis- 
tance. This decrease counteracts 
the natural rise in resistance due 
to the foil’s TCR alone and results 
in the inverted-curve response 
shown in Fig 1. A similar effect oc- 
curs with thin-film types, but be- 
cause the film is approximately 100 
times thinner than foil, a greater 
TCR results. 


Foil sandwich foils TCR error 


The VHP100 and VHP101 series 
of foil resistors from Vishay use an 
innovative construction technique 
to produce the ultimate in stable 
TCR. This ultra-low TCR results 
from the construction of a foil- 
substrate-foil sandwich. With half 
the foil resistance on each side of 
the substrate, the sandwich’s ten- 
dency to curl up due to differential 
linear TC of expansion of foil and 
substrate is much less than with a 


single-sided foil resistor. The result 
is a TCR performance of 0.3 ppm/°C 
max for 15 to 45°C ambient tem- 
perature, or 0.6 ppm/°C over —55 
to +125°C. 

The distinct difference in con- 
struction between foil and wire- 
wound resistors channels each type 
to different ac-design applications. 
The coil construction of wirewound 
devices, even when bifilar-wound, 
limits their application to low-audio- 
frequency-range designs. Foil’s pla- 
nar structure produces resistors with 
typical inductance of 0.1 mH and 
capacitance of 1 pF, enabling useful 
designs from de to 50 MHz. 

In many applications using preci- 
sion resistors, the stability of the 
ratio between resistors is more 1m- 
portant than their absolute stabil- 
ity. In a simple inverting- or nonin- 
verting-amplifier configuration, the 
de gain of the amplifier primarily 
depends on the ratio of two resis- 
tors. Maintaining the resistors’ ra- 
tio with temperature and time 
therefore stabilizes the amplifier’s 
gain. Foil and thin-film’s ability to 
create two closely-matched resis- 
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tors on the same substrate and in 
the same package is clearly advan- 
tageous in such applications. You 
can obtain matched wirewound re- 
sistors, but this requires the vendor 
to apply additional manufacturing 
controls to ensure the use of identi- 
cal wire for each resistor, and then 
to keep the matched set together. 

Although at first sight TCR 
tracking appears to be a panacea, 
without care, other effects can mask 
the advantages. Take, for example, 
the case of a 100:1-ratio resistor 
pair. When you apply voltage, dissi- 
pation in each resistor will also be 
in a 100:1 ratio. Because the ther- 
mal resistance of the larger resistor 
is likely to be lower than that of its 
mate, the temperature-rise differ- 
ence in the two resistors may not 
be as high as 100:1, but it will be 
appreciable. 

In this case, the resistance drift 
in each resistor will depend on its 
absolute TCR. A similar situation 
arises when the temperature differ- 
ence is due to an ambient variation 
across the device. Tracking TCR 
provides optimal benefit when a re- 
sistance ratio is close to unity, when 
self-heating is negligible, or when 
you can be sure that both resistors 
experience uniform temperature rise. 
Otherwise, absolute TCR, not track- 
ing TCR, remains a key specification. 


Thermal EMFs receive attention 


Another data-sheet specification 
that deserves careful scrutiny con- 
cerns thermal EMFs generated 
within the resistor. These EMFs, 
of several pV/°C magnitude, appear 
at the internal junctions of the dif- 
ferent metals of resistance element 
and copper leadout. In low-level de- 
signs, a 1-wV/°C thermal EMF will 
be just as detrimental as a drift 
caused by a 1-ppm/°C TCR. 

If the temperature of the two in- 
ternal junctions is equal, then the 
EMFs generated will also be equal. 
Overall, because the two EMFs are 
of opposing polarity, they cancel 
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out. To achieve this situation, resis- 
tor designers endeavor to bury in- 
ternal junctions deep within the 
package. This arrangement tends to 
even out internal junction tempera- 
ture differences that always exist 
on the external portion of the lead- 
outs due to drafts and fixed ambient- 
temperature gradients. The success of 
this technique results in <0.1-~V/°C 
thermal EMF performance. 

In practice, you should mount re- 
sistors broadside-on rather than 
end-on (as determined by compo- 
nent leadouts) to the direction of 
heat flow across your circuit. In this 
way, you maintain thermal symme- 
try in your design and minimize 
thermal EMF's overall. 

Long-term stability of precision 
resistors remains an issue that re- 
sistor enthusiasts debate hotly. 
Proponents of wirewound claim su- 
perior performance because, once 
formed in the component, the wire 
element remains loosely wound and 
without stress. In contrast, foil and 
thin-film elements remain bonded 
to a substrate and are constantly 


under stress. In either case, ven- 
dors bake components prior to ship- 
ment in an effort to release manu- 
facturing stresses. Whatever you 
believe, it is certain that hermeti- 
cally sealed resistors in any technol- 
ogy produce the lowest long-term 
drift. 


Suppliers consolidate 


As resistor stability has im- 
proved, the number of suppliers for 
precision resistors has diminished. 
The last five years have seen vigor- 
ous acquisition programs leaving 
only a handful of suppliers in the 
business. Foil-technology compo- 
nents mainly come from two compa- 
nies: Vishay in the US and Alpha 
Electronics in Japan. Electro-Films 
and Sfernice major in precision thin- 
film parts, and General Resistance 
and Vishay maintain traditional 
wirewound production. Caddock 
specializes in precision networks 
and accurate, very-high-resistance- 
value (25 ppm/°C TCR at 1000 MQ) 
parts, but using thick-film tech- 
nology. Isabellenhtitte in Germany 





Burying junctions between leads and elements deep inside a resistor body and less than 
C 


2 mm apart reduces thermal EMFs to <0.2 pV/ 


Econister family demonstrates. 


, as General Resistance’s wirewound 


i OOO 


Actual output 


Actually meets 





20 WATTS 


MIL-STD-2000 
MIL-STD-810C 
MIL-S-901C 
MIL-STD-461C 
MIL-STD-704D 
NAVMAT GUIDELINES 


Mil/Pac™ high-density military power supplies. —55°C to +100°C. All are designed with a field-proven 
Now you can order Abbott’s full mil-qualified compact topology that has been verified by rigorous environmental 
power supplies in both DC and AC input models. stress screening. 
Mil/Pacs come in 20W, 35W and 50W configurations, with Mil/Pacs are available with or without MIL-STD-2000. : 
single (5, 12, 15, 24, or 28V) or dual (+12V; +15V) outputs. —_ Either way, the specs are worth reading. Just write us at 
DC-to-DC models accept input from 14V to 32V. AC-to-DC 2/27 South La Cienega BI., Los Angeles, CA 90034. Or call 
models accept 1034 to 126.5V rms, 47-440 Hzsingle phase. (213) 936-8185. 
All Mil/Pacs operate at temperature extremes from 
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also offers foil devices but special- 
izes in low resistance values—from 
5 mQ to 100Q—for current-sensing 
applications. 

One significant difference be- 
tween vendors of foil and wirewound 
is that all foil manufacturers “roll 
their own,” and can therefore apply 
strict in-house controls on produc- 
ing the vital element material. Wire- 
wound vendors are at the mercy of 
outside sources for the essential 
wire, and are therefore subject to 
possible batch-to-batch variations. 

Of the three main precision- 
resistor technologies, foil is already 
favorite for general low-level signal 
designs. Wirewound components 
will remain popular for power appli- 
cations and as a lower-cost alterna- 
tive for de designs. Advances in 


thin-film components pose the 
greatest threat to foil in the long- 
term, but only in designs using re- 
sistance networks. EDN) 
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If you haven't already used 
Pomona test accessories, you should. 
They’re the best because they’re made 
that way. They give you reliable, 
accurate test connections or an interface 
that you can install and forget. 

You can choose from over 5,700 
standard, low-cost test accessories: RF 
connectors, cable assemblies, DMM test 


For more information. . . 


For more information on the precision resistors discussed in this article, circle the 
appropriate numbers on the Information Retrieval Service card or use EDN’s 
Express Request service. When you contact any of the following manufacturers 
directly, please let them know you read about their products in EDN. 


leads, Grabber’® test clips, boxes, 
adapters, field service test kits and lots 
more, including Pomona’s new Rotating 
Micrograbber test clip for fine- , 
pitch ICs or fine Wire. =a 


Rotating Micrograbber® fine-pointed pincer 
with rotating body can be bent to 35° angle. 


We’re Making Technology 


Easier to Live With. 


y' 
copy of Pomona’s 140-page 1992 


Electronic Test Accessories Catalog. 
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There’s only one 


alternative to quality. 





And Cherry has so many quality alternatives. 


Success is no longer a matter of knowing the right button to push or switch 
to choose. Now, it’s a matter of engineering entire assemblies and systems. 
For Cherry, it’s designing for manujfacturability, with capabilities such as solid 
modeling and finite element analysis. In final production, success means that 
every one of our products is the result of our Total Quality Leadership—so that 
every one of your products starts with the finest control devices. Sure, Cherry 
provides every switch, sensor and control device shown above (and much, 
much more), but more important, we have success stories for every one. 
Call us now for information on these Cherry success alternatives. 


For specific application success stories, call 1-7 008-360-3518. 
For general product information, call 1-708-662-9200. 





Make it the Cherry Best @ 


, 


THE CHERRY CORPORATION 


Cherry Electrical Products 
3600 Sunset Avenue 
Waukegan, IL 60087 

Phone: 708-662-9200 
Facsimile: 708-360-3566 
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FOR ERROR = And that’s exactly why we built the TDS 


820. The digital oscilloscope that’s accurate to within 2 DS 







and provides time resolution in femtoseconds. In fact, at 0.40ps 
with a 6 GHz bandwidth, now even the narrowest timing 
margin is nothing to be afraid of. Combine that with the intuitive 
TDS user interface, and applications like device characterization — 
require nothing more than the push of a button. Better still, there 


is another aspect of the TDS 620 that, upon compari- 


son with any so-called competitive scope, will ease your toughest 


margin of all: The price tag. TALK 10 TEK/1-800-426-2200 EXT. 1058 


Tektronix 


Test and Measurement 


CIRCLE NO. 62 
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Miniature generator modules 
available in surface-mount packages 


MDPGM-TTL pulse generators are 
housed in mini-DIP modules, which 
come in surface-mount (gull-wing 
and J-lead terminations) or 
through-hole versions and measure 
0.5x0.4x0.25 in. The devices em- 
ploy a hybrid construction that util- 
izes the technologies of active in- 
tegrated circuitry and passive net- 
works made up of inductive, capaci- 
tive, and resistive elements. 

The generators are available in 
26 pulse widths ranging from 5 to 
500 nsec. The units provide an out- 
put when triggered by variable- 
width input pulses. Once triggered, 
each generator provides a TTL- 
compatible output for each positive 





input step. This output can drive 
eight Schottky TTL loads. The gen- 
erated pulse is inverted internally 
to provide a negative pulse output 


one propagation-delay time later 
than the main output. 

To function properly, the genera- 
tor input step must hold positive 
for at least 10 nsec. After the 10- 
nsec minimum, input-pulse-width 
duration has no effect on the width 
of the output pulse. The generators 
require a 5V supply and operate 
over the 0 to 70°C range. Customer- 
specified random-pulse-width out- 
puts are available as an option. $9 
(100). Delivery stock to six weeks 
ARO. 

Engineered Components Co, 
Box 8121, San Luis Obispo, CA 
93403. Phone (805) 544-3800. FAX 
(805) 544-8091. Circle No. 730 





NEMA-compatible miniature terminal 
provides a complete operator interface 


The Model 3902-04 miniature termi- 
nal combines a 4-line x 20-character 
vacuum fluorescent display with a 
standard 33-key, sealed-metal- 
dome keypad. The keypad provides 
tactile feedback and features ESD 
shielding. The unit is drip proof 
(meets the requirements of NEMA 
12 when used with the factory- 
provided gasket) and operates over 
the 0 to 70°C temperature range, 
which makes the device suitable for 
harsh environments. 

The terminal is easy to customize 
for different applications. The basic 
unit is available with several stan- 
dard filter colors. Users can apply 
switch legends to the slide-in legend 
strips. The device’s electronics can 
implement a custom switch configu- 
ration as large as an 8X8 array. 

The terminal’s characters are 
0.2 in. high and are configured in a 
5x7 dot matrix. The blue-green 
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characters are software dimmable 
to three levels of brightness. In ad- 
dition to the 96-character US AS- 
CII character set, the unit can dis- 
play European and scientific char- 
acters. The terminal’s 7-kbyte 
EEPROM can store as many as 127 
canned display and switch-output 
messages. 

The module has both RS-232C 
and RS-422 interfaces. Input and 





output data can be configured as 7- 
or 8-bit words with odd, even, or 
no parity. The terminal can trans- 
mit data at rates of 1200 to 19,200 
baud. The 11.4x6x1.73-in. unit 
operates from a 5V supply. $370 
(100). 

IEE Inc, 7740 Lemona Ave, Van 
Nuys, CA 91409. Phone (818) 787- 
0311, ext 418. FAX (818) 901-9046. 

Circle No. 731 


ADVERTISEMENT 





Vertical Mount Fixed Resistors 
Series RSS Vertical Mount Metal Oxide 
Fixed Resistors feature self-standing, snap-in. 
terminals, and they exhibit an excellent high 
frequency response and low inductance, 
making them suitable for PC board 
mounting in power supplies, switching 
regulators, monitors, printers, and color TVs. 
Model RSS3FB is rated at 3W with a resistance range of 192 to 
100KQ.. Model RSSSFB is rated at SW with a resistance range of 
1Q to 2.4KQ. Both are available in 15mm and 25mm heights. 


Free samples are available, contact Noble at 708/364-6038. 
CIRCLE NO. 63 


moire) Meadows, I I ( 
Phone: 708/364-6038 
FAX 708/364-6045 / 
































2-, 4-Bit and 5-Bit Rotary Encoders 
Noble SDB161 2-, 4- and 5-bit encoders 
are compact (21mm @) with a low profile 
(under 10mm height). Built with a sturdy 
diecast and steel construction, these 
encoders offer long life and reliability. 
SDBI161 encoders are for relative (2-bit) and absolute (4-bit, 5-bit) 
reference applications. 2-bit switches offer 36 detented positions; 4-bit 
switches offer 12 or 16 detented positions; 5-bit switches offer 24 or 
32 detented positions. All encoders feature continuous rotation. The 2- 
bit is available in gray code; the 4-and 5-bit versions offer either 
binary or gray code. Custom designs can be accommodated. For free 
samples, contact Noble at 708/364-0038. 
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Hi-Grade 
Potentiometers 


The AP25 Series of Hi-Grade Potentio- 
meters are specifically designed to meet 
the performance demands of quality 
audio equipment. 

Each element is completely shielded 
to make possible a tracking tolerance 
of +2dB at 0 - 70dB and a maximum 
attenuation level of -90dB (R250kQ). 

Noble also offers custom design 
capabilities for the AP25 potentiometers. 
This includes shaft lengths, number of 
detents or taper requirements. For free 
samples and information, contact Noble 
at 708/364-0038. CIRCLE NO. 65 


Slide 
Potentiometers 

The VJ Series High rd Low « Profile 

Slide Potentiometers are lightweight, 
durable, and provide smooth operation. 
They function as volume, balance, 
brightness/contrast, temperature, lighting 
and graphic equalizer controls. 

The Low Profile Series (with single or 
dual elements) features a slide travel of 
15, 20, 30, 45, or 60mm. The High Profile 
Series is available in 30, 45, 60, 80 or 
100mm travel. 

Custom designs can be accommodated. 
Contact Noble at 708/364-6038 for a 
free sample. CIRCLE NO. 66 
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Multicharacter LED display modules 
minimize panel real-estate requirements 


The SCD558X and SCD5510X addi- 
tions to the Slimline Intelligent Dis- 
play family are 8- and 10-character 
display modules, respectively. Suit- 
able for harsh environments, the 
(.4-in.-tall packages require 60% 
less front-panel space and 30% less 
power than conventional 5x7 dot- 
matrix displays. These savings re- 
sult from using nonstandard 5x5 
dot-matrix LED arrays of 8 and 10 
characters per component. 

The dot-addressable modules 
work with the serial peripheral- 
interface ports of most pPs. The 
CMOS devices have a 200-bit RAM 
to generate user-defined charac- 
ters. The modules are X-Y stack- 
able to create short text displays. 





The modules include a power- 
down mode that requires 250 mW. 
The units also have onboard intelli- 
gence, including column and row 


High-efficiency servoamplifier 
delivers +6A at + TV continuously 


The Model 303 PWM servoamplifier 
develops 4-quadrant +6A at +75V 
continuously and +12A peak for 
fast motor acceleration. The unit 
operates from a single-polarity sup- 
ply. It features a 22-kHz switching 
frequency, which puts motor hum 
beyond the human hearing range; 
a 3-kHz bandwidth to maximize 
servo accuracy; and a 95% effi- 
ciency. 

A resistor lets users shape the 
amplifier’s gain-bandwidth re- 
sponse. The unit incorporates a 
technique for subtracting armature 
resistance so that motor back EMF 
can serve as speed-control feed- 
back. For applications in which low 
eost is critical, the amplifier can 
operate without tachometer feed- 
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back. The unit can operate as a cur- 
rent source or a voltage source. 
A MOSFET-bridge output stage 
lets the unit develop bipolar out- 


drivers, which are easily accessible 
through the serial interface. 

The modules are available in 
standard red, high-efficiency red, 
yellow, green, and high-efficiency 
green. The outside dimensions of 
the display area measure 1.5x0.4 
in. for both the 8- and 10-digit ver- 
sions. The mounted height of the 
modules is 0.2 in. The displays oper- 
ate over the —40 to +85°C range 
and are housed in 28-pin plastic 
DIPs. SCD558X, $23.70 to $26.60; 
SCD5510X, $29.60 to $33.25 (100). 

Siemens Components, Optoelec- 
tronics Div, 19,000 Homestead Rd, 
Cupertino, CA 95014. Phone (408) 
725-3423. Circle No. 732 


put power from a 16 to 80V supply. 

You can mount the 6.7x4x1.1- 
in. unit on a pce board for integration 
into control-system electronics. You 
can also mount the unit on a bulk- 
head surface edgewise, like a book 
on a Shelf, or into a standard VME 
rack using a Eurocard adapter. Out- 
put power-connector options in- 
clude a standard Molex screw ter- 
minal, solder connections, or a plug- 
in pe-board mounting base. Motion- 
control input and tachometer/arma- 
ture-feedback connections are made 
via shielded and grounded Molex 
terminations. $215 (100). 

Copley Controls Corp, 410 Uni- 
versity Ave, Westwood, MA 02090. 
Phone (617) 329-8200. FAX (617) 
329-4055. Circle No. 733 
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Slippery details. Scary surprises. Do your 
interconnect problems have constricting 


electronic and mechanical requirements? Let us 


handle them. We provide complete interconnect systems. 


By getting involved early, asking the right questions, we 
consider all applications of your system, including 
flexing needs and sterilization. And we engineer 
those needs into smaller and more precise 


electronic equipment. We’re using conductors as 


Precision Interconnect, 16640 S.W. 72nd Avenue, Portland, OR 97224 





small as 44 AWG. High-speed coaxes with up to 93% 
velocity of propagation. Terminations to standard industry 
connectors or to specially designed custom connectors, 
including one that allows conductors to be terminated 


d at a density of over 500 contacts per square inch. And 











terminations on flex circuits 





with center line spacing smaller 


PRECISION 
INTERCONNECT 


an AMP company 


than 0.025”. That’s today. 


Tomorrow? Just tell us what you’re trying to tame. 


(503) 620-9400. Sales offices across the U.S. and in Europe and Japan. 
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We Help You Hit Them, 
Through Our Company-Wide 


wedi — - yo eed = 


If you re aiming to score big against competition, 
you'll appreciate how we’ve zeroed-in on capacitor 
and service quality. 

First, with more kinds of tantalums and 
ceramics than you’d ever expect from one source. 
Including extensive surface mount package 
choices. And broad lines of Mil-Spec varieties. 
And deep experience in customs. 

Second, with our Company-Wide Quality Con- 
cept, in-place for 10 years now. Total employee 
involvement, advanced quality planning, total pro- 
cess control, J-I-T...and complete certification, 
for product delivery right at your assembly line. 

We’re on-target with everything you’re shoot- 
ing for. Product innovation...short lead times... 


| Quality Concept. ee 





Also, we emphasize Revolutionary Quality Im- 
provement. Which means, simply: zmprovement at 
a faster rate than any other supplier. 

Even with all these KEMET extras, the cost is 
surprisingly low. And we’re surprisingly easy to 
buy from. 

So team-up with KEMET. 

We Help You Hit Your Targets. 


P.O. Box 5928 
Greenville, SC 29606 
803/963-6348 


KEMET 


assured volume delivery. Electronics Corporation 

ewport Beach, CA, Phone: (714) ang FAX: Moore aoae Ane ot, NES Seat (214) 556-0009, FAX: (214) 401-0254; Schaumburg, IL, Phone: bey Fall 517-1030, ny 708) yee Stoneham, MA, Phone: (617) 279-0400, FAX: (617) 279-0406; Greenville, SC, Phone: (803) 242-5789, 
FAX. ‘ao 242-5795; EUR OPE, S Switzerland, 4244, FAX: 4 8; Germany, Phone: 49-89-46-30-01, FAX: 49-89-46-04-117: France, Phone: 33-1- FAX: 33-1-49-78- 06-63; United Kingdom, Phone: 44-279-757-343, FAX: 44-279-757-188; ASIA, Hong Kong, 
Phone: 8 2-70-5633, FAX: 852-770-5656; Randel Phone: 65-567-7677, FAX: Oe 9671565 Taiwan ‘ROC, Phone: 886-2-752- 8585, FAX: 886-2-721- 3129: fone, Phone: 82-02. S007 nL FAX: 82-02-533-8089 
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Digital Switch 


Designed for impact-detection and 
momentary switch applications, the 
SW-100 utilizes a piezoelectric poly- 
mer to provide noise-free, digital 
output switching. The unit features 
a MOSFET circuit that consumes 
no power during its normally open 
state. In response to a direct con- 
tact force, the piezoelectric poly- 
mer momentarily triggers the 
MOSFET, which then provides mo- 
mentary closure. 

The SW-100 suits low-level 
switching applications. The unit has 
a maximum switching capability of 
50V. The switch exhibits no pitting, 
corrosion, or bouncing normally 
associated with hard-contact 
switches; as a result, the switch has 
a minimum operating lifetime of 10 
million cycles. $2.95 (10,000). 

Elf Atochem Sensors Inc, Box 
799, Valley Forge, PA 19482. 
Phone (215) 666-3529. FAX (215) 
666-3509. Circle No. 368 





Switch Module 


The D880 LCD module integrates 
a low-power graphics LCD, which 
utilizes supertwist technology, with 
a custom IC driver and multicolor 
backlighting. The entire unit fits in 
the key cap of an spst, momentary 
contact switch that measures ap- 
proximately 1 in’. 

The display consists of 864 pixels 
configured in a 24X36 matrix that 
provides full screen graphics. With 
a 5x7 font, the display has an 18- 
character capability—8 lines of 6 
characters. The red and green back- 
lighting can be changed by revers- 








Components 


ing the 5V applied to the LED ter- 
minals. Amber is obtained by using 
an ac voltage across the LED termi- 
nals. $37.50 (250). 

C Itoh Technology Inc, Box 
19657, Irvine, CA 92713. Phone 
(800) 347-2484, ext 4529. FAX (714) 
757-4423. Circle No. 369 


Solid-State Relay 


The LH1514 solid-state relay is a 
dpst normally open switch that can 
replace high-frequency electrome- 
chanical relays in some applications. 
The relay is designed for balanced 
switch applications. To provide high 
load isolation, internal circuitry 
shunts high-frequency signals be- 
tween the two poles when the relay 
is off. 

The relays are constructed using 
a GaAlAs LED for actuation control 
and an integrated monolithic die for 
the switch output. The die, fabri- 
eated in a dielectrically isolated 
BCDMOS technology, includes a 
photodiode array, switch control 
circuitry, and NMOS switches. The 
relays are available in 80-pin plas- 
tic DIPs or in surface-mount, 8- 
pin gull-wing packages. $0.375 
(10,000). Delivery, stock to six 
weeks ARO. 

AT&T Microelectronics, Dept 
AL-520404200, 555 Union Blvd, Al- 
lentown, PA 18103. Phone (800) 
372-2447; in Canada, (800) 553- 
2448. FAX (215) 778-4106. 

Circle No. 370 


Power Relay 
The T92 relay can switch loads as 
high as 30A at 277V ac. Occupying 
approximately 3 in.’ of space, the 
relays are available in either pc- 
board or panel-mount versions. 
The silver cadmium oxide con- 
tacts are available in dpst or dpdt 
configurations. Both ac and dc coils 
are available. Life expectancy when 
switching a 240V, 30A load equals 
100,000 operations for units with ac 


coils and 300,000 operations for de- 
vices with de coils. The relays meet 
the requirements of UL873 and 
UL508; the 4000V_ dielectric 





strength rating between coil and 
contacts also meets VDE require- 
ments. An unsealed plastic dust 
cover and an immersion-cleanable, 
tape-sealed plastic case are avail- 
able. $3.53 (5000). 

Potter & Brumfield Inc, 200 S 
Richland Creek Dr, Princeton, IN 
47671. Phone (812) 386-2276. FAX 
(812) 386-2335. Circle No. 371 


Digital Panel Meter 


The LED display in the DMS-30PC 
3-4 digit DPM (digital panel meter) 
comes in nine colors. The unit has 
an integrated bezel and is fully en- 
capsulated. The meter has a bipolar 
differential input and offers ranges 
of +0.2, +2, and +20V de. 

Key parameters for the -30PC in- 
clude a 10TQ input impedance, a 
0.05% +1 count accuracy, and a 0 
to 60°C operating range. Common 
mode rejection equals 86 dB. A Dis- 
play-Test pin is available to ensure 
that all LED segments are function- 
ing properly. 

All DMS-80PC models operate 
from a 5V supply and draw 150 mA. 
All units are overvoltage protected 
to +250V and have a common 
mode voltage tolerance of +2V de. 
From $45 for a model with red 
LEDs. 

Datel Inc, 11 Cabot Blud, Mans- 
field, MA 02048. Phone (508) 339- 
3000. FAX (508) 339-6356. 

Circle No. 372 
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Micropower Voltage Reference 


The LM4040 family of bandgap volt- 
age references includes devices 
with output voltages of 2.5, 4.1, 5.0, 
8.2, or 10.0V and a voltage-toler- 
ance range from 0.1% to 2.0%. Av- 
erage voltage TC is 100 ppm/°C 
over an operating temperature of 
—40°C to +85°C. Operating cur- 
rent is 60 wA to 15 mA. In TO-92, 
SO-8, and SOT-23 packages, $0.85 
(100). 3 
National Semiconductor, Indus- 
triestrasse 10, D-8080 Fiirstenfeld- 
bruck, Germany. Phone 8141- 
103514. FAX 8141-103515. 

Circle No. 373 


Transient-Suppression 
EMI Filter 


The TVS range of feedthrough fil- 
ter capacitors incorporates a tran- 
sient-voltage suppression element. 





Here’s the fast way to get 
your motor started. Call 
Harris. We've got everything 
you need for every kind of 
motor control application. 
Including power MOSFETs, 
IGBTs, ultra-fast rectifiers, 
MOVs and IC drivers. So 

tap the power of Harris. 
Just give us a call today. 


25°C DEVICE CURRENT RATING 
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Brussels 32-2-246-2111 
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The filter provides attenuation of 2 
dB and 75 dB at 100-kHz and 10- 
GHz, respectively. Clamping volt- 
ages range from 5 to 15.5V and 
withstand transient currents to 
specification IEC-801 part 5. £8 to 
£8 (1000). 

Oxley Developments Co, Ulver- 
ston, LAI2 9QG, UK. Phone 229- 
52621. FAX 229-55090. 

Circle No. 374 


Power Resistors 


Type PBH resistors have a 10W 
power rating in 40°C still air. 
Housed in TO-247 packages, the 
units have a low internal heat resis- 
tance so they remain accurate to 
within 0.5% of nominal resistance 
value at full power. 

Resistance values for PBH de- 
vices range from 2 mQ to 1000. 
Standard tolerance values equal 


THIS OUGHTA START YOU 


0.5, 1, and 5%, and the temperature 
coefficient (20 to 60°C) measures 50 
ppm/°C max. Dielectric withstand- 





ing voltage is specified as 500V ac. 
$1.50 to $3 (10,000). Delivery, stock 
to eight weeks ARO. 

Isotek Corp, 566 Wilbur Ave, 
Swansea, MA 02777. Phone (508) 
673-2900. FAX (508) 676-0885. 
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HARRIS HAS YOUR MOTOR APPLICATION UNDER CONTROL 


100V 


Power 
MOSFETs 


IGBTs 


IGBTs with 
diode 


DEVICE VOLTAGE RATING 
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Chip Inductors 


GLU Series nonmagnetic chip in- 
ductors are designed for a range of 
surface-mount applications. Key 
features are their small size 
(2.5X2xX1.6 mm), high self-reso- 
nant frequency (160 MHz min), and 
tight tolerances (+ 10%). 

The GLU line’s 21 models have 
inductance values ranging from 0.01 
to 0.47 wH. Q values of 10, 15, and 
20 are available. Rated current fig- 
ures range from 125 to 280 mA, and 
self-resonant frequency values 
range from 160 to 2500 MHz. The 
inductors are fully encapsulated and 
operate over a —20 to +85°C 
range. Carrier and reel packaging 
is standard. $0.41 (2000). 

Sprague-Goodman Electronics 
Inc, 134 Fulton Ave, Garden City 
Park, NY 11040. Phone (516) 746- 
1385. FAX (516) 746-1396. 
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MOTOR RUNNING 
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Reed Relays 


Series 9400 surface-mount reed re- 
lays are designed for applications 
ranging to 2 GHz. They incorporate 
a 500 coaxial shield, exhibit 1-pF 
capacitance from contact to shield, 
and transmit a leading pulse-edge 
rise time of 147 psec. Typical values 
for isolation, insertion loss, and 
VSWR at 250 MHz are 45 dB, —0.3 
dB, and 1.10, respectively. 

The units are housed in a 
0.255 x 0.55-in. package and are 
available with J, gull, and radial 
leads in 4- and 6-pin versions. The 
packages have a smooth top surface 
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Harris can rectify your speed problems. Our ultra-fast rectifiers offer recovery speed that's 
10 times better than the competitors: Plus they feature low Vr, high Vp, and low Ipw. 


Paris 33-1-34-65-40-80 ¢ Hong Kong 852-723-6339 ¢ Tokyo 81-3-3345-8911 
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to accommodate pick-and-place 
equipment. The units can withstand 
soldering temperatures of 221°C. 
$1.80 to $3 (OEM qty). 

Coto Corp, 55 Dupont Dr, Provi- 
dence, RI 02907. Phone (401) 943- 
2686. FAX (401) 942-0920. 
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Military Relays 


FCA-210, -410, and -610 magneti- 
cally polarized, monostable relays 
are on the QPL to MIL-R-6106. All 
are rated for loads of 10A at 28V 
de or 115/230V ac. 

Contact configurations for the 
-210, -410, and -610 relays are dpdt, 
Apdt, and 6pdt, respectively. Pack- 
age sizes range from 1.025% 
0.525x1.01 in. for the -210 to 
1.053 x 1.483 x 1.01 in. for the -610. 
FCA-210 and -410 units withstand 
200g shocks; the -610 devices are 
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rated for 50g. The operating range 
for all relays is —70 to +125°C. All 
units are available with socket pins, 
pe-board pins, or solder hooks. Both 
bracket and stud mountings are 
available. $125 for FCA-610 relays. 
Delivery, 10 weeks ARO. 
Struthers-Dunn/Hi-G Co, Lambs 
Rd, Pitman, NJ 08071. Phone 
(609) 589-7500. FAX (609) 589- 
2619. Circle No. 378 


Circuit Breakers 


The IML family of circuit breakers 
includes 1-, 2-, and 3-pole versions. 
In addition to the on and off desig- 
nations, the breakers have a mid- 
trip position. This feature simplifies 
the problem-detection task. 

The units are available with rat- 
ings of 0.5 to 70A at 80V de and 0.5 
to 50A at 240V ac. An optional 
fault-isolation switch, available on 


Components 


the single-pole units, can be used 
to activate an audible alarm. The 
breakers are UL recognized, CSA 
certified, and meet international 





spacing requirements of IEC-157-1 
and VDE 0660. All models are 
available in a screw panel-mount or 
snap-in style. $14 to $16 (OEM aty). 

Airpax, Woods Rd, Cambridge, 
MD 21613. Phone (410) 228-4600. 
FAX (410) 228-8910. Circle No. 379 


3-State Crystal Oscillator 


The IQXO family of crystal oscilla- 
tors covers a frequency range of 250 
kHz to 70 MHz with frequency sta- 
bility of 25, 50, or 100 ppm. Normal 
operating power requirements are 
5V at 830 mA. A disable signal places 
the output to a high impedance 
state, and standby current is 50 pA. 
Hermetically sealed metal-can 8- or 
14-pin DIP, £2.17 (1000). 
International Quartz Devices, 
North St, Crewkerne TA18 7AR, 
UK. Phone 460-77155. FAX 460- 
76602. Circle No. 380 


Resistor networks 


PRN110 and PRN111 resistor net- 
works are housed in small-outline 
packages that have a 25-mil lead 
pitch. The surface-mountable units 
are available in isolated and bused- 
resistor configurations and come in 


KEEP TRANSIENT PROBLEMS FROM 


Once a transient has fried your circuit, 
TRANSIENT THREATS 
fey LIGHTNING 


it’s avery permanent problem. That’s why 
PRIMARY, SECONDARY 





you need surge protection from Harris. 

We're a leading supplier of transient 
surge suppressors. With products that 
can stop everything from a lightning 
strike. To the dreaded HERF (high 
energy radio frequencies). In fact, our 
ceramic chips and MOVs cover a range 
of voltages from 3.5V dc to 6000V ac. 
From a tiny 10th of a joule to tens of 
thousands of them. 

And Harris is your one and only 
source for QPL MOVs. So suppress 
those transient surges. Just give us 
a call today. 
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16-, 20-, and 24-pin narrow-body 
packages. 

Resistance values for both lines 
range from 100 to 1 MQ. Typical 
tolerance equals +0.1%. The thin- 
film resistors have a temperature 
coefficient of +25 ppm/°C and a 
100V maximum operating voltage. 
Minimum insulation resistance 
equals 10’°Q, and operating range 
spans —55 to +150°C. Approxi- 
mately $0.95 (10,000). Delivery, six 
weeks ARO. 

California Micro Devices Corp, 
215 Topaz St, Milpitas, CA 95035. 
Phone (408) 263-3214. FAX (408) 
263-7846. Circle No. 381 


Lamp Switch 


The GC-509 rocker switch provides 
savings in on-off switching of pre- 
heat-start fluorescent lamps. Be- 
cause the switch features sequential 


BECOMING PERMANENT 


Components 





making and breaking in alternate 
poles combined with the appropri- 
ate momentary or detent action in 
alternate positions, it’s possible to 
eliminate a separate lamp starter. 
When the GC-509 is pressed to 
the full travel position, the ballast 
power circuit and lamp starter cir- 
cuit are each connected to the 
power supply. When the switch re- 


Traditional transient suppressors have their response times slowed 


by parasitic lead impedances. But Harris's new surface mount 
surge suppressors feature a unique multi-layer interdigitated 
construction that results in virtually zero inductance. For response 
time less than 100 picoseconds. And much better protection. 


FIRED CERAMIC DIELECTRIC ~ 


DEPLETION 
REGION 


DEPLETION 
REGION 1 





GRAINS 

















e Paris 33-1-34-65-40-80 © Hong Kong 852-723-6339 ° Tokyo 81-3-3345-8911 
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leases to its intermediate position, 
the lamp starter-circuit contacts are 
disconnected; the ballast power cir- 
cuit remains connected. When the 
switch is returned to the original 
position, all contacts disconnect. 
Switch contacts are rated for 3A at 
125V ac by UL and CSA. $0.75 
(5000). Delivery, six to eight weeks 
ARO. 

CW Industries, 130 James Way, 
Southampton, PA 18966. Phone 
(215) 355-7080. FAX (215) 355- 
1088. Circle No. 382 


Pressure Sensor 


Model MPP-010D, a 10-in. pres- 
sure-sensing device, provides a 
digital output. The unit contains a 
capacitive-sensing element as well 
as digital CMOS output circuitry. 
The sensor output is in parallel for- 
mat and consists of two 8-bit words 








NEW FORMS OF SURGE 
SUPPRESSION FROM 
ARRIS 
























Connector Pin MOVs 
Unique design slips over connector pin, 
eliminating inductive lead effects 






Pin Array Multilayers 
Protects all pins of connector, adding 
negligible weight and space 


on @ 


Multilayer Surface Mount 


Suge Suppressors 
Unique lead-ess design has virtually zero 


inductance; improves response time, 
increases protection 
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that provide 13 data bits. Inputs 
and outputs are compatible with 
standard TTL. 

The sensor has a differential in- 
put. Accuracy equals 0.5%, and 
resolution measures 0.05% of full 
scale. The unit withstands over- 
pressures equivalent to 100 in. of 
water, and burst pressure equals 


108 = EDN July 20, 1992 


Components 













CIRCLE NO. 99 


200 psi. The MPP-010D is housed 
in a plastic package and operates 
from a 5V supply. $250. 
Monolithic Sensors Inc, 2800 W 
Golf Rd, Rolling Meadows, IL 
60008. Phone (708) 437-8090. FAX 
(708) 437-8144. Circle No. 383 


Electromechanical Relay 


The G5V-1 subminiature electrome- 
chanical relay measures 12.5 x 7.5 x 
10 mm. The unit operates with 150 
mW of coil control power and con- 
forms to the FCC Part 68 surge- 
withstand requirement of 1.5 kV. 
The relay is also UL and CSA rec- 
ognized. 

Contacts in the G5V-1 relays are 
configured in a 1 Form C arrange- 
ment. The contacts will switch loads 
as high as 1A. The coil will with- 
stand as much as 200% of rated coil 
voltage at 55°C. For a 1A, 24V de 
load, electrical life for the relay 
measures 100,000 operations. $1.19 
(1000). 

Omron Electronics Inc, Control 
Components Div, 1 E Commerce 
Dr, Schaumburg, IL 60173. Phone 
(708) 843-7900. Circle No. 384 


Power Resistors 


MP8&50 Kool-Pak power film resis- 
tors have a 50W rating at 25°C case 
temperature. The resistors employ 
a noninductive design and are 
housed in a TO-220 power package 
that features an integral copper 
heat sink molded into the package. 

Resistance values for the MP-850 
units range from 1) to 10 kQ. Tol- 
erances of +1, +2, +5, and +10% 
are available. The package requires 
only a single screw for mounting to 
the heat sink. The resistor element 
is electrically isolated by the 
molded package. $2 to $2.50 
(10,000). Delivery, six weeks ARO. 

Caddock Electronics Inc, 17271 
N Umpqua Hwy, Roseburg, OR 
97470. Phone (503) 496-0700. FAX 
(503) 496-0408. Circle No. 385 


FUTABA 


Sets the Standards in Custom Vacuum Fluorescent Displays and Vacuum Fluorescent Modules 


CUSTOM DESIGN 






Futaba is the leading global supplier of vacuum fluorescent displays and modules. 
We have the capability, technology, and market knowledge to provide you with 
the most cost effective display system tailored to your specific application. 


Futaba's high brightness fluorescent display products range 
from simple numeric and dot matrix displays to large multi-color 
graphic panels. 


TECHNICAL SUPPORT 





Futaba engineers have a broad range of application experience including 
automotive, point of sale, appliance, medical, and instrumentation products. 
They are ready to assist you in optimizing your display system design. 


U.S. MANUFACTURING 


NCR "S1" Supplier. 


Futaba's state-of-the-art SMD manufacturing facility in Schaumburg, Illinois 
provides local service, JIT delivery, and reinforces its commitment to supply the 
North American market. 


QUALITY 





Futaba's number one commitment is supplying products having the highest level 
of quality. Quality begins with the initial design and is controlled throughout the 
manufacturing process by using SPC and having well trained and motivated 
employees. 


Futaba is dedicated to the principal of continuous improvement and always strives £ | TARA 


Appliance Control Display. 





to provide the highest level of customer satisfaction. 


Pick up the phone - take advantage of our superior technical 
background and design expertise.. Call or write for more information 711 E. State Parkway 
on Futaba custom vacuum fluorescent display modules. Schaumburg, IL 60173 


708-884-1444 
FAX 708-884-1635 
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Telecommunication Transformers _ 
Designed to meet | 
FCC Part 68 


DOT OR BOSS ABOVE TERM. NO. | 4 
/ 


Through 
Hole 















Surface 
Mount 


me 










DIMENSIONS Inches/(mm) 


53 (13.5) MIN 
83 (21) MAX 
88 (22.4) MAX 


DOT ABOVE TERM. NO. 1 





:35 (8.9) | 


Inches(mm) 





FEATURES: . 

@ Frequency Response: 300 to 3500 HZ + 0.5 dB @ Hipot: 1500 V RMS @ Flammability: Per UL94VO 

@ Power Level: — 45 to + 7dBM @ Impedance Matching: + 10% @ Solderability: Per MIL-STD-202, Method 208 

@ Distortion: 0.5% Maximum @ Longitudinal Balance: 60 dB @ Packaging: Trays - standard; Tubes or reels - optional 


TP3111* 1.8 at 2 KHz 








HYBRID—TWO REQUIRED FOR CONVENTIONAL HYBRID OPERATION 


TP3220 600 (4W) 600/600 49 70/70 3 B fe 
(6) 
TS3220 49 70/70 3 A 2 
(6) 
*Frequency Response (2 KHz ref.) —1.8 dB 660 to 800 Hz, 0 dBM ; +0.5, —1.5 dB 800 to 3500 Hz, 0 dBm. **Insertion loss measured at rated DC. 


SCHEMATICS 
4-WIRE VOICE PATH 
("REVEIVE™ LEG) 
: 8 1 5 6002 BALANCING OW 
PRI 3 | | E SEC PRI 2 ens | | Bo. SEC yess 2-WiRE VOICE PATH 
7 (TO 2 WIRE FACILITY) 
4 5 4 7 


#1 #2 #3 poe San, - | TYPICAL 
eee HYBRID 


Modified and custom designs also available. Contact factory. 
For additional catalog ratings and constructions, request Product Bulletin F234 and Engineering Application Bulletin F232. 


@%) MICROTRAN 


company, inc. 


145 E. MINEOLA AVE., BOX 236, VALLEY STREAM, NY 11582-0236 
(516) 561-6050 FAX: (516) 561-1117 PRODUCT BULLETIN F267-091 






600 (4W) 600/600 














BUSS® SMD TRON® 


Surface Mount Fuse Specification 


1.0 Physical Dimensions 


Se 
Y) | 


> 
vin 









119" 
| (3.02mm) 


.051" 
(1.31mm) 


093" | 


Part Number Information 


Catalog Symbol 





Ampere Rating 

250mA, 375mA, 500mA, 750mA, 

1A, 1.5A, 2A, 2.5A, 3A, 3.5A, 4,A, 5A 
(68mA, 125mA, 7A and 10A ratings 
will be available in July, 1992) 





Package Code 
TR/ 500 pcs., on a/7' reel, 16mm tape width 
TR1/ 2000 pcs., on a 13" reel, 16mm tape width 


2.0 Materials 
Body Material: | Thermoplastic, with a rating of 94V-O as defined by 

U.L. Standard 94. Material has an oxygen index of 

53% per ASTM D2863-77. 

Base—Copper. 

Barrier—Nickel (50-100 micro inches). 

Finish-Electroplated Tin (400-500 micro inches with 

a 2-10% lead content). 


Lead Material: 


3.0 Markings 

Body shall be permanently and legibly marked with BUSS®, 
catalog symbol, ampere rating, and voltage rating. 

Markings will not become illegible or discolored when the parts are 
subjected to solvents normally used to remove solder-flux, 
fingerprints, and other contaminants from printed circuit boards, as 
tested per MIL-STD-202, Method 215F. 


4.0 Electrical Characteristics 


SP-SMD 
April, 1992 


5.0 Trace Geometry Considerations 
Trace geometry can affect fuse performance and should be 
considered when applying any subminiature fuse. Figures 1 and 2 
detail the trace geometry used in generating this specification. 
Suitable trace geometry for a particular application depends on 
fuse rating, current flow, and ambient temperature. Final 
determination of suitability for a specific application should be 
based on empirical testing with all parameters involved. 
Detail A | 
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Figure 1 


Printed circuit board is .096 inches thick, epoxy glass with 1 ounce 
copper foil, coated with 300 micro inches of 60/40 tin lead solder. 


Note 

Smaller than recommended trace 
width may affect the fuse 
performance by _ providing 
additional heat and reducing 
carrying capacity of the fuse. 





Detail A 


Figure 2 


6.0 Time Current Characteristics 
Carry 100% of rating for 4 hours minimum. Open at 250% of rating 
in 5 seconds maximum. (See Figure 3). 


Ampere | Voltage Rating Rating (A2 sec) (A2 sec) Drop (Volts at 100% 
Rating (AC DG... [RC DG. PAC gg) BG 5 PAG bac Re cls 
250mA 1.015 

375mA 177 

500mA 828 

750mA 508 _ 

1 206 

1.5 218 

2 164 

2.5 145 

3 163 

3.5 142 

4 140 

5 145 


1. Interrupting ratings were measured at 95% power factor on AC, and a time constant less than 1ms on DC. 
2. Voltage drop was measured at 25°C + 3°C ambient temperature at rated current with device mounted on a circuit trace. 
3. |2t were measured at 50 amp, 125VAC, .95PF (random closing angle) and 300 amps, 125VDC, TC<1ms. 





This specification is intended to clearly present comprehensive product data and provide technical information that will help the end user with design applications. 
Bussmann reserves the right, without notice, to change design or construction of any products and to discontinue or limit distribution of any products. Bussmann 
also reserves the right to change or update, without notice, any technical information contained in this catalog. Once a product has been selected, it should be 


tested by the user in the intended application. 
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Time/Current Curve 
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Figure 3 CURRENT IN AMPERES 
7.0 Thermal Withstand Capability 

Infrared Exposure. When the device is exposed to the time- 
temperature profile detailed in Figure 4, the resistance of the device 
will not change by more than 5%, as measured after the device has 
dwelled at room temperature for at least one hour. 


IR Time-Temperature Profile 


250°C 
230°C 


Figure 4 


Vapor Phase Exposure. When the device is exposed for ten 
minutes to the vapor produced by liquid fluorinert FC-5311 at 
218°C, the resistance of the device will not change by more than 
5%, aS measured after the device has dwelled at room 
temperature for at least one hour. 

Resistance to Soldering Heat. MIL-STD-202F, Method B. When 
device is immersed in a 260°C soldering pot for 10 seconds, the 
resistance of the device will not change by more than 5% as 
measured after the device has dwelled at room temperature for at 
least one hour. 





COOPER 
Bussmann 


Cooper Industries Bussmann 
Bussmann Division 
P.O. Box 14460 

St. Louis, MO 63178-44 


Fax (800) 544-2570 
(314) 527-1445 (International) 
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Weltenburger Str. 70 
8000 a a 81 


60 Germ 
Phone (314) 394- 2877; Telex 44-841 Phone 49 (0) 89 92404138 Denmark 
(314) 527-3877 (Customer Service) Fax +49 (0) 89 92404200 


8.0 Mechanical Characteristics 

Mechanical Shock. Fuse base shall not chip or crack when 
dropped from a height of 48" onto a concrete surface. 

Vibration. The fuse resistance shall return to within 10% of the 
original value when the fuse is subjected to a frequency range 
cycle of one minute in each of the three mutually perpendicular 
directions having a vibration amplitude of .06 inches peak to peak 
at a frequency of 10-55Hz. per MIL-STD-202F, Method 204 
Condition A. 

Terminal Secureness. The fuse terminals shall not distort, and the 
fuse body will not chip or crack when the fuse is placed on a 
printed circuit board and a vertical downward force of 1/2 
kilograms is applied to the top of the fuse for 10 seconds. 


9.0 Packaging 

All unit packaging material will be manufactured from static 
inhibiting materials. Tape and reel packaging will comply with EIA 
Std 481-2, tape width shall be 16mm and reel diameter 7 inches or 
13 inches. 

Packaging Code 

TR/ 5000na/7' reel, 16mm tape width 

TR1/ 2000 on a 13" reel, 16mm tape width 





127" 





LAEIEIEH i 


315" 










.189" 


Embossed carrier tape which conforms 
to the EIA Standards E1A481-2 


Carrier made from 3M Brand No. 2701, 
Non-Conductive Tape Material. 


10.0 Agency Approvals 
SFT 250mA-5 Amp, 125V 
UL Recognized, File E19180, Guide JDYX2 
CSA Certified, File 62941, Class 1423-01 


11.0 Load Cycling 

Load cycling of the SMD TRON® was performed to observe the 
stability of the resistances and voltage drops for cycling 
applications. Through measurement of initial and final resistances, 
an assessment of the reliability of the fuse can be predicted. 

Test Conditions. A duty cycle of 60 seconds at rated current and 
60 seconds off to make a total period of 120 seconds was used. 
Other circuit parameters were: 

Amplitude — 100% rated current 

Rise Time — 36.8ms (microseconds) 

Ripple Average —15.9mA 

system Voltage — 55 volts 

Test Criteria. The fuse must complete 200,000 cycles without 
failure, then resistance and voltage drop measurements are 
compared to initial measurements, which cannot change by more 
than 5%. 

Test Data: 

Average Initial Resistance — 21.11 milli ohms 

Average Final Resistance — 20.57 milli ohms 

% Change — -2.55% 


Bussmann Far East Division of Bussmann 

Bussmann International, Inc. Bussmann International, Inc. Cooper (U.K.) Limited 
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Phone +45 42-919900 Republic of Singapore Phone +44-373-464311 
Fax +45 42-911151 Phone +65-2275346 Fax +44-373-473175 
Fax +65-2275384 
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Commercial Microminiature D 


MDS/MDSM 





The Micro-D MDS/MDSM product line offers a 
half-pitch .050” solution to commercial applica- 
tions in need of a microminiature D-type connector. 


Requiring only one-third the space of conventional 
D Subminiature connectors, the Micro-D offers a 
choice of shielded wire-to-board (MDSM) or un- 
shielded (MDS). 


Stamped crimp snap contacts are supplied on reels 
for fast hand or semi-automatic crimping. Shielded 
cable connector kits contain jackscrews, hoods and 
integral shield cans, eliminating the need for op- 
tional accessories or expensive overmolding. 


Shielded printed circuit board connectors are sup- 
plied with snap-in boardlocks, simplifying assembly 
and providing a grounding path to the board. 


Specifications 


MATERIALS AND FINISHES 


Insulators: Thermoplastic, UL 94V-0 rated 

Contacts: Copper alloy, duplex plated gold engaging end, 
tin/lead termination area 

Hardware: Copper Alloy, nickel-plated 

Shield and cover: Steel, tin plated 

Hood: Thermoplastic, UL 94V-0 rated 

Backshells: Thermoplastic, UL 94V-0 rated 

Jackscrews: Copper alloy, nickel-plated 

Layouts 


(Face View of Pin Insert - Use Reverse Order for Socket Side) 


Standard 


12345 


6789 


9 Contacts 


12 3 45 6 7 8 9 101112 131415 16 


17 18 19 2021 22 232425 2627 28293031 


31 Contacts 


MDSM 


The MDSM is the industry’s smallest D-type con- 
nector for shielded I/O wire-to-board applications. 


Featuring an integral snap-together shield can and 
stamped contacts, the MDSM is available in three 
layouts: 9, 15, and 25. 


@ .050” pitch for space-saving applications 

@ Crimp contacts supplied on reels for fast hand or 
semi-automatic termination 

@ AWG 26-28 wire accommodation ; 

@ Cable connector supplied as a complete kit 
including shield, hood and jackscrews 

@ Integral boardlocks for fast PCB connector 
installation 





When shielding is not required, the MDS all-plastic 


provides a convenient connector for internal ca- 


bling. 


ELECTRICAL DATA 


Current Rating: 


1A/25°C; .7A/70°C. 


Voltage Rating: 350 V.A.C. 

Contact Resistance: 20 milliohms max. 
Insulation Resistance: 5000 megohms min. 
Operating Temperature: —55/+125°C 
Shielding Effectiveness: 70 dB 


.050 
"i je 0 
TYP. 


1'2345 678 


9 101112131415 


15 Contacts 





123 45 6 7 8 9 10111213 141516171819 
| 


20 212223 2425 26 27 28 2930 31 32 333435 3637 


37 Contacts 





ITT Cannon 


1234 56 78 91011 


CEEEEP 


121314 15161718 192021 


21 Contacts 


For MDS/MDSM assembly instructions, refer to 
Manual No. MY-1/190. 


MECHANICAL CHARACTERISTICS 


Wire Accommodation: 26-28 AWG 
Contact Spacing: 050” 
(0.98) 


12345 67 8 9 101141213 


14 151617 18 19 20 21 22 232425 


25 Contacts 


1234 56 7 8 9 101112131415 16 1718 





363738394041 42 4344454647484950 $1 


51 Contacts 
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FEATURES 


Available with built-in common mode choke 
eliminates impedance-matching guesswork 
Experienced filter design provides low ripple, sharp cut-off 
Strong common mode rejection diminishes jitter and 
the influence of external noise 

Good isolation - provides resistance of up to 2000V 
RMS for 1 minute 

Crosstalk surpassing the IEEE 802.3 standard 
insures the integrity of your data 

Built-in resistors also available to further reduce 
circuit design calculations and hassles 

SIP, DIP, and QUAD versions available 


DESCRIPTION 


The twisted pair cable side of a transceiver requires external 
transmit and receive low pass filters, isolation transformers, 
and pre-distortion resistors. The filters' main purpose is the 
removal of high-frequency components from the data 
Signal without affecting the inband frequencies (1-10 MHz). 
The high-frequency components can create electromagnetic 
interference (EMI) above the levels permitted by the FCC 
regulations. The transmitter sends preequalized data 
through the transmit filters onto the twisted pair medium. 
The transmit filter smooths the edges of the signal before 
passing it onto the twisted pair cable. Likewise, the receiver 
accepts and reads the data that has come through the 
external receiver filter. 


The 10BASE-T filter modules provide the necessary interface 
between the transceiver IC and twisted pair cable. They are 
manufactured to a high level of quality that meets and 
exceeds the IEEE 802.3 requirements in every regard. 
They are designed to ensure minimum inband loss, ripple, 
and distortion while providing maximum attenuation of 
frequencies above 30 MHz with appropriate roll-off in the 
transition band. 


Available in single-circuit design with a single-transmit 
circuit and a single-receive circuit or, a four-transceiver 
design with four individual transmit circuits and four individual 
receive circuits. The transformers supply proper signal 
coupling while maintaining the required 2000 Vrms Isolation. 
Their design also includes optional added benefits such as 
built-in common mode choke and resistor network, where 


Filter Modules & Isolation Transformers 





COMPATIBLE TRANSCEIVER ICs 


IC Manufacturer 

Am79C98 AMD* 

Am79C980 AMD* 

83902 National Semiconductor* 
T7220 AT&T* 

LXT902 Level One 

82506 Intel 

MB86962 Fujitsu 


*Call for details on latest versions. 


desired. They are also available without the resistor circuits 
for applications where you want more freedom in pre- 
distortion design and for custom design transceiver. 


The common mode choke is necessary to reject the common 
mode radio frequency and electromagnetic interference 
picked up by the unshielded twisted pair cable. It provides 
1,000 VDC isolation between the windings. The common 
mode choke has four windings, each connected with proper 
polarity, in series with the transmit and receive twisted pair 
cables. The balance of the choke is extremely important in 
providing the proper noise cancellation while passing on the 
differential signal unaffected. Having this vital common 
mode choke built in makes the circuit design process easier 
for most designers. 





TOKO America, Inc. 
1250 Feehanville Drive 
Mount Prospect, IL 60056 
Tel: (708) 297-0070 

Fax: (708) 699-7864 


[ts TOKO 
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60W/IN> 
210 Watts 


The Size of a 
Standard Business Card! 


From Powercube’s commitment to 
excellence comes a new series of 
converters that sets the standard for all 
others to be compared. Through the 
use of patented integrated magnetics 
and sophisticated control circuitry, the 
PJ converter line offers the highest 
performance, highest reliability, and 
highest power density of any converter 
in the world! 


Designed to Meet or Exceed 


e MIL-STD-704 

e MIL-STD-454L 

e MIL-STD-461 

e MIL-STD-810E 

e MIL-HDBK-217E 

e NAVSO P-3641 

e NAVMAT P-4855-1A 





(J) POWERCUBE 
Ma 





Actual Size: 2” x 3.5” x .5” 


PJ Series 
DC-DC Converters 


Features 


e HIGH POWER DENSITY 

e Maximum Efficiency up to 88% 
e Remote Sense 

e Remote Shutdown 

e External Trim 

e Current Limit Protection 

e Active OVP 

e Parallelable 

e MTBF > 1,000,000 Hours 

¢ -55°C to +100°C Operation 

¢ SOV Input Transient Tolerance 
¢ Outputs 5, 12, 15, 24, & 28VDC 


e MIL-S-19500 JANTX & 883C 
(available ) 


e Series Operation (consult factory ) 





Eight Suburban Park Drive, Billerica, Massachusetts 01821 
Phone: (508) 667-9500 « Fax: (508) 667-6280 
Additional Facilities: Texas « Arizona « Mexico 
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Specifications 





PART NUMBER 28PJ5-110 28PJ12-200 28PJ15-200  28PJ24-210  28PJ28-210 


INPUT VOLTAGE 
(See Output Power/Current) 


OUTPUT VOLTAGE 






























5V 12V 





I5V 24V 28V 































































OVERVOLTAGE SETTING (TYP) 6.9V 14.5V 17.5V 28.5V 33.5V 
OUTPUT POWER (MAX) 
(22—34Vin +85 °C Max Base) 110W 200W 200W 210W 210W 
(20—36Vin +85 ‘C Max Base) 100W 180W 180W 180W 180W 
(20—34Vin +100 °C Max Base) 75W 140W 140W 140W 140W 

























OUTPUT CURRENT (MAX) 
























































































































(22—34Vin +85 °C Max Base) 22.0A 16.7A 13.4A 8.8A 7.5A 

(20—36Vin +85 °C Max Base) 20.0A 15.0A 12.0A 7.5A 6.4A 

(20—34Vin +100 °C Max Base) 15.0A 11.7A 9.4A 5.9A 5.0A 
INITIAL SETTING (MAX) +1% +1% +1% +1% +1% 
TRIM RANGE +10% +10% +10% +10% +10% 
LINE REGULATION (MAX) 0.2% 0.2% 0.2% 0.2% 0.2% 
LOAD REGULATION (MAX) 0.2% 0.2% 0.2% 0.2% 0.2% 
TEMP. STABILITY (MAX) 0.008%/°C 0.008%/°C 0.008%/°C 0.008%/°C 0.008%/°C 
EFFICIENCY (28Vin, FL) (TYP) 80% 84% 85% 86% 87% 
RIPPLE & NOISE 

(20 MHz BW) (MAX) 60mV p-p 80mV p-p 80mV p-p 80mV p-p 80mV p-p 
TRANSIENT RESPONSE (TYP) 150mV/ 250mV/ 250mV/ 500mV/ 500mV/ 

(25% Load Change) 300uS 500uS 500uS 500uS 500uS 





For more information contact our sales office at (508) 667-9500. 


Mechanical 





Tolerances + .005 (.127) 


Dimensions are in inches (mm). 
3.500 MAX (89.9) 






(2.794) Weight: 5 ozs. max. (142 grams max.) 
3.280 (8.3 
120 (3.048) DIA 
TRU eT a(10.16) TYP .080 (2.032) + .008 (127) 
3 (7.64) MIN PL 

2.000 1.780 040 (1.016) + .005 (.127) 
(50.88) (45.21) Aoi. DIA 4PL 

MAX ‘A 





| 500 (12.7) i 
€ MAX 


POWERCLI =) = Eight Suburban Park Drive, Billerica, Massachusetts 01821 
Phone: (508) 667-9500 « Fax: (508) 667-6280 


Additional Facilities: Texas « Arizona « Mexico 
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New Product Bulletin: 


Dual Twinax/Triax Self-Normaling Patch Jack 
With TRB Input Receptacles 





J74 Series 

J74T-R: Terminated 

J74MST-R: Monitor-Terminated 
(Two models shown) 


The J74 Series of connectors are 
dual twinax/triax jacks which 
automatically provide a normal- 
through signal path without the use 
of looping plugs or patch cords. 
The normalizing switch contacts 
utilize a unique self-wiping action 
for positive contact. 

J74T-R (Terminated): Provides a 
resistive load to the unused side 
(Plugging into the source side 
automatically terminates the load 
side. Insertion into the load side 
automatically terminates the 
source side). 

J74MST-R (Monitor-Terminated): 
Plugging into the source side 
provides a resistive load to the 
monitored side (Insertion into the 
load side monitors the normal- 
through signal). 


Patent Pending 


Application 
Notes: 





Trompeter's J74 family of dual twinax/triax self-normaling jacks includes jacks, plugs, looping plugs, monitor plugs, panels, patch cords 
and cable assemblies to provide matching components of twinax/triax connectors and cable for improving the transmission capabilities and 
interference rejection of data transmission systems. J74 Series of dual twinax/triax self-normaling jacks are used in Mil-aero and Commercial 78Q/ 
124Q applications where signals are protected from extraneous noise through non-signal-carrying shielding. Interfacing connectors must provide 
contact surfaces isolated from each other and from their outer shields. Trompeter components will meet or exceed MIL-STD-1553B ground support/ 
check-out requirements. MIL-STD-1553B addresses twinax applications for computerized/ multiplexed digital data distribution systems servicing the 
many functions of Command, Control, Communications and Intelligence (C3l) which was originally designed for military aircraft. 78Q twinax/triax 
cable is used to provide the transmitted digital information with the needed protection from magnetic, electro-static and nuclear electromagnetic 
pulse (NEMP) interference. Complete shielding along the transmission path must be maintained. MIL-STD-1553B applications are found in naval 
surface ships and in many military/commercial ground applications such as telemetry, radar, satellite signal, data network, and perimeter 
security for airports, armories, and other government installations. 


Features: Benefits: 


Same size as our J14 Normal-Through Up to 20 jacks on a 3.5" x 19" panel. 


coax patch jack. Up to 40 jacks on a 5.25" x 19" panel. For Pricin gan d Avail ability 


Replace/mix twinax/coax patching. 
Self-wiping, Self-normalizing switch with Positive electrical contact for over pated “oloee: 2 D ectity 


gold plated beryllium-copper blades. 30 thousand cycles 


| Sales/Service/Technical Support 
All metallic parts are machined/formed/ Better intermateability improves EMI/RFI S 


die cast to extremely close tolerances suppression and reduces signal loss. (800) 982-COAX 
(800-982-2629) 

Heat treated beryllium-copper female Superior spring properties maintains Inside California call 

center socket contact with 50 millionths —_— contact resilience. Positive electrical (800) 655-2028 

inch gold plating. contact over thousands of cycles. 

Connector bodies are made of top Resists tarnishing and the associated 

quality brass with a bright nickel-plated, reduction of conductivity. For over thirty years 

non-tarnish finish. (Standard) providing you with 

Dielectrics are made of machined Superior dielectric properties and quality components. 

Teflon™. heat resistance. 


ye ETE pest ni sig Quality doesn't cost... It pays. 


31186 La Baya Drive, Westlake Village, CA 91362 Phone (818) 707-2020 Fax (818) 706-1040 
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EDN-TECHNOLOGY FEATURE 


Choosing relays for switching 


DAN STRASSBERG, Technical Editor 





EVERYBODY (WELL, EVERY FE) KNOWS 
that switching analog signals with relays requires 
little talent and less thought. The field is a techno- 
logical backwater; the only engineers who might 
even consider working in it are those who have 
finally come to grips with their tech- 
nical inadequacy . . . ones who know 


analog signals is not neces- that their next career move will have 
sarily an act of stupidity or to be to flipping hamburgers. The 


masochism, but failing to 


problem is, the field’s reputation is 
undeserved; these widely held beliefs 


take the subject of signal =a, dead wrong. 
switching seriously can be In fact, like just about everything 


a costly mistake. 


else in electrical engineering that the 

| conventional wisdom holds is “a piece 
of cake,” relay signal switching is filled with traps 
for the unwary. Those who fail to appreciate the 
potential problems and to learn how to prevent 
them are doomed—needlessly—to spend many 
















hours in a frantic problem-solving crisis mode. 

Relays’ disadvantages are well known: Because 
they are devices whose operation depends on the 
movement of parts, they exhibit finite life expec- 
tancy; most exhibit contact bounce; compared 
with many solid-state alternatives, they are 
larger; their performance is more likely to suffer 
degradation from shock and vibration; and they 
usually consume more power. 

Some types of relays are position sensitive, 
which renders them unsuitable for portable equip- 
ment and even causes headaches in packaging sta- 
tionary units. (Few users will accept a system 
that stops working altogether when positioned 
to allow access for troubleshooting.) On average, 


VXIbus modules are becoming increasingly 
important in the switching-systems marke 


include several matrices and a medi 
current, multipole form-C switch. 





relays are more expensive than 
solid-state switches and despite 
automated manufacturing, their 
prices will not decline as rapidly 
over time. 

Nevertheless, if you think that 
the way to avoid relays’ problems 
is always to steer a wide berth 


INSTRUMENTS 


around the devices, you’ve fallen 
into the first of the field’s many 
traps. Savvy designers have learned 
that, too often, the mindless appli- 
cation of cures of this sort cause 
pain far worse than that produced 
by the original illness. 

Yes, there are solid-state alterna- 


tives to relays. There are even de- 
vices that provide the isolation be- 
tween the control and signal paths 
that relays offer (see box, “The opto- 
FET alternative”). And though solid- 
state devices have been able to take 
over many signal-switching tasks 
that, in years past, were the exclu- 


The optoFET alternative 


If you feel that the disadvantages of relays are so 
great that you must use solid-state switching, but you 
want to buy system-level or subsystem-level switching 
products (as opposed to designing your own switching 
system at the component level), you will find your op- 
tions somewhat limited. Although there are some sys- 
tem-level solid-state switching products among the of- 
ferings of the system and subsystem vendors listed in 
this article, the majority of the products use relays. 

Articles in EDN, such as Ref 3, have provided a 
great deal of useful information on selecting solid-state 
switching devices for component-level designs, but have 
not provided much information on the one type of solid- 
state device that, for analog-switching, is most like a 
relay. That type of device is commonly called an opto- 
FET isolator. 

Most optoFETs appear to be what the name implies— 
a combination of an LED or LED array and one or more 
MOSFET switches, although, instead of real MOSFETs, 
some devices use specialized ICs that behave as if 
they were MOSFETs. Like relays and more common 


FROM ALL OTHER CHANNELS’ 
+ OUTPUTS 


+ O—O 


CHANNEL N- 
INPUT 


OUTPUT 
AMPLIFIER 


CHANNEL N 
OUTPUT 


FLYING CAPACITOR 


NC=NORMALLY CLOSED 
NO=NORMALLY OPEN 


FROM ALL OTHER CHANNELS’ 
— OUTPUT 


Fig A—The basic flying-capacitor multiplex switch consists of 
a 2-pole, form-C relay, with the flying capacitor connected to 
the common point of the two relay poles. Each channel’s input 
signal connects to the channel’s pair of normally closed contacts. 
All channels’ normally open contacts connect together and to 
the inputs of the common (output) amplifier. 
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types of optoisolators, but unlike FET switches that don’t 
include LEDs, optoFETs provide true ohmic isolation be- 
tween their control and “‘switch’’ terminals. Many units 
offer breakdown voltages in the thousands of volts be- 
tween these two sets of terminals. Like many nonisolated 
FET switches, but unlike conventional optoisolators, op- 
toFETs in normal operation have highly linear on-state 
resistance measured between their switch terminals. 


Good form 


OptoFETs are available as form-A (normally open) 
and form-B (normally closed) devices. You can obtain 
single packages that mix the two types and incorporate 
timing circuits to create form-C (single-pole, double- 
throw, break-before-make) contacts. You can also ob- 
tain packages that incorporate several switch elements 
of one type driven by a single LED array (in other 
words, a multipole configuration), and packages that 
contain several independent switch elements of one 
type, each driven by its own array. 

Like their nonisolated counterparts, optoFETs have 
no contacts (hence, no contact bounce) and offer per- 
formance that, though more than adequate for many 
applications, falls short of that of relays in areas such 
as on resistance, breakdown voltage, and off-state leak- 
age. Although optoFETs’ leakage disqualifies them for 
most high-impedance measurements and capacitor meas- 
urements, many optoFET specs are quite impressive. 

OptoFETs’ maximum specs for on-resistance in normal 
operation range from a few hundred ohms to a few 
ohms; some of the low on-resistance units can carry 
hundreds of mA continuously. Breakdown ratings across 
open switch elements range from tens of volts to, more 
commonly, several hundred volts. Maximum off-state 
leakage for most devices is less than 1 wA when you 
impress a voltage near the breakdown limit across a 
pair of open “‘contacts.’’ The ‘“‘coil’’ power you must 
apply to actuate most optoFETs is less than 30 mW 
(20 mA at 1.5V). And though most optoFETs probab- 
ly exhibit offset voltages below 1 pV, a very re- 
spectable figure, you will be hard pressed to find a 
unit whose data sheet guarantees such a specification. 
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sive province of relays, the solid- For sound technical reasons, relays other signals derived from high- 
state relays with which you are continue to be mainstays in switch- impedance circuits 

probably most familiar are not _ ing four classes of analog signals e RF, video, and high-frequency 
suited to error-free switching of © low-level (and usually low-fre- signals, like those found in 
analog signals. Indeed, the term quency) signals such as trans- broadband communication sys- 
“error-free” suggests why so many ducer outputs (thermocouple tems 

relay signal-switching problems are outputs are a good example) @ high-voltage and high-current 
anything but trivial. @® extremely low currents and signals. 


Not surprisingly, although optoFETs’ switching speeds ; 


are faster than those of most types of relays, the solid- 


state devices’ turn-on and turn-off times (each usually 


in the 2-msec area, but faster for some devices) are 


much slower than those of nonisolated solid-state. 


switches. 
A feature offered in many optoFETs but not often 


found in relays is limiting of the ‘“‘contact’’ current. Build- 


ing a current limiter into a switch not only can safeguard 
the switch and the circuits that surround it when a circuit 
element in series with the switch shorts out, it can help 
the equipment that uses the switch to meet electromag- 


netic-interference specifications. However, the current — 


limiting built into optoFET isolators’ switches will not nec- 


essarily safeguard the devices from damage under con-. 


ditions that relays can survive. — 


In small packages | 
Packaging of optoFETs is, at least externally, unre- 
_ markable. Six- and 8-pin mini-DIP packages still domi- 
nate, although vendors have been introducing surface- 


- mount packages. Pricing is consistent with that of more © 


conventional types of optoisolators; in OEM quantities, 
optoFETs generally cost between $1 and $3 each for 
single-pole, single-throw devices without current limiting. 

To date, optoFET applications comprise what is de- 
cidedly a niche market. Nevertheless, at least five com- 
panies supply the devices, including two very sizable 


firms, AT&T Microelectronics and Hewlett-Packard. Per- _ 
haps optoFETs’ still largely untapped potential to re-- 


place relays in the several billion analog subscriber-line 


circuits in telephone central offices around the world is. 


what attracted this rather large vendor contingent. 
Aside from uses in telephone, optoFETs will perform 
most signal-switching functions that require isolation be- 
tween the control and signal terminals; for example, 


those in which the switches must handle signals superim- 


posed on large common-mode voltages. 
Flying-capacitor multiplexers are one such applica- 


tion. The basic flying-capacitor multiplex switch (Fig A) 


consists of a 2-pole, form-C relay, with the flying ca- 


pacitor connected to the common points of the two. 





relay poles. Each input signal connects to its channel’s 


pair of normally closed contacts. Each channel's pair 
of normally open contacts connects to the corre- 
sponding points of all other channels and to the input 
terminals of the common (output) amplifier. : 
To sample any channel's input, you energize shies: 


‘channel s relay (and only that relay), thereby connect- 


ing the selected channel's capacitor to the input termi- 
nals of the amplifier. Note that, even though the differ- 
ential input signals can be superimposed on large com- 
mon-mode voltages (limited by the breakdown voltage 
across open switch contacts), no large common-mode 
signal appears at the amplifier input. 

These multiplexers typify applications where you must 
not blindly substitute solid-state switches for relays. In 
the FET version, the switch on-resistance, which can 
be as much as 1000 that of a mercury-wetted reed 
relay, can increase the charge time of the flying capaci- 
tor. If the input signal changes rapidly and you sample 
it frequently, errors that would not occur in the relay 
version of the circuit can result. Similarly, if a number 
of channels experience high common-mode voltages 
of the same polarity, the leakage of switches in the off 
state can cause errors that would not arise in a relay- 
based system. 

On the other hand, with sows varying onus be 
most likely inputs for flying-capacitor circuits—the FET 
switches’ on-resistance rarely causes problems. And 
though the common-mode-induced leakage-current 
stands a better chance of producing significant errors 
than on-resistance does, in most situations, the effects 
will not be as troublesome as you might expect. For 
one thing, if each channel's switches are reasonably 
well matched for leakage, the leakage effects will pro- 
duce a common-mode error that a differential output 
amplifier will attenuate. Secondly, if you make sure that — 


_ the common-mode voltage across open switches is well 


below the switches’ breakdown ratings, the teakage 
will be less than the maximum specified. 
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Accurate switching of such sig- 
nals demands varying combinations 
of characteristics that relays, and 
sometimes only relays, possess: low 
offset voltages that are nearly inde- 
pendent of temperature (although 
in some cases, relays’ higher power 
consumption causes temperature 
rises that decrease this advantage); 
low on-resistance; high off-resis- 
tance; near-zero off-state leakage 
current; almost total ohmic isolation 
between control and signal paths 
(extremely good capacitive isola- 
tion, too); high breakdown voltage; 


and the ability to survive—without. 


damage—spikes and surges that 
contain enough energy to destroy 
solid-state switching devices. 

Relays come in a variety of con- 
structions. These different types 
have characteristics that suit them 
for particular purposes. Table 1 is 
a summary of some of the types. 
One type missing from the table is 
coaxial relays used in high-fre- 
quency applications. 


Two basic topologies 


From a topological viewpoint, 
signal-switching circuits fall into 
two main categories: multiplexers 
or scanners (Fig 1) and matrices 
(Fig 2). Multiplexers and scanners 
connect many signal sources, one at 
a time, to a single load (sometimes 
a measuring unit, sometimes a unit 
under test). Multiplexers can also 
connect one signal source to many 
loads, one load at a time. Matrices, 
often used in automatic-test sys- 


“Table 1—Major« attributes ¢ of upial nae teen 


Relay type 
_ Electromechanical — 
Contactor 
- oF ae 
_. Mecun Wee Reed L 


| = teolation (9)! 


108 to 1012 


Speed (msec)? 
107 
[iortot0 | 100t0250 | 100t4k | 10% 
[_tototo* | sti | 10t0s0 | 107 





All switching systems aren’t large, nor do all of them require you to use the system 
computer for control. Keithley’s 7001 is a half-rack unit that accepts plug-in modules and 
sports a front panel that affords full control—a handy feature during checkout and 


debugging. 


tems, are 2 dimensional. They can 
connect several sources to several 
loads in different combinations. 

Remember, though, that circuit 
topology in a somewhat different 
sense can have a profound effect on 
the circuit performance. For exam- 
ple, in RF switching circuits, lack 
of care in connecting termination 
resistors can easily produce improp- 
erly terminated stubs, causing re- 
flections that distort signals. 

In low-level measurement cir- 
cuits, lack of care in grounding can 
produce ground loops that superim- 
pose line-frequency-related “noise” 
on your signals. Inadequate care in 
grounding can also cause I-R drops 
in conductors that you thought would 





Life at rated 


Power (VA) | load (cycles) _ : 


5 to 10 10 to 100 


“NOT ES: sean coll o contacts, from pole to oe or across open contacts. 
_ ?For a complete off-on-off cycle. 


Courtesy Keithley instruments me 
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not carry current. The result can 
be unstable readings that depend 
on conditions in parts of your sys- 
tem you were sure couldn’t possibly 
influence the measurement you’re 
trying to make at the moment. 
The problems encountered most 
frequently by system designers 
who use relay switching result from 
@ failing to understand the appli- 
cation requirements in sufficient 
detail 
@ selecting switching products 
that aren’t completely appropri- 
ate to the application 
® doing something in the system 
design that defeats the inherent 
advantages of the switching 
products selected. 
Approaching the selection and con- 
figuration of the switching system 
as if the job were a “no-brainer” 
just about guarantees that you will 
make at least one of these mistakes. 
Ref 1, an indexed, illustrated, soft- 
cover book of about 200 8.5 x 11-in. 
pages is a good source of additional 
information and caveats, particu- 
larly about switching relatively low- 
frequency and high-impedance sig- 
nals with high accuracy. 
An example of an area where re- 
lays excel and face no imminent 
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Fig 1—A multiplexer can connect one source (in this case, a unit under test (UUT)) to any 
one of several loads (in this case, N measuring instruments) as in (a), or it can connect 
one of several sources to one load (b). The multiplexer makes the connections in random 
or sequential order; a scanner is similar, but always makes the connections sequentially. 


threat from solid-state switches is 
in low-current measurements— 
capacitor-leakage measurements, 
for example. When you measure 
currents in the picoampere or 
femtoampere region, opportunities 
for obtaining totally meaningless 
results without realizing that you 
have done so present themselves at 
every turn. Obviously, leakage can 
exist within the relays—across 
open contacts, from coil to contacts, 
and from pole to pole. As Table 1 
makes clear, leakage resistance var- 
ies by many orders of magnitude 
among different types of relays; 
dry-reed relays offer the lowest 
leakages. 

Leakage can also exist on the pc 
boards that contain the relays and 
on the terminals where you make 
connections between the unit under 
test and the switching system. Di- 
electric absorption can occur here 
too, causing voltages to appear 
across circuit points whose capaci- 
tance you have already discharged 
by applying (and removing) a short 
circuit. 

Because the measurement cir- 
cuits have very high impedance lev- 
els, capacitive coupling to power 





lines can introduce line-frequency- 
related “noise.” Similarly, if meas- 
urement circuits enclose any appre- 
ciable area, magnetic fields from 
nearby transformers, soldering 


——— oo 


Fig 2—A matrix, such as this MXN configuration is more general than a multiplexer (in 


irons, and even line cords can intro- 
duce magnetic pickup. 

To avoid problems in this realm, 
choose materials carefully to mini- 
mize leakage and dielectric ab- 
sorbtion. Lay out wiring with care 
and use electrostatic shielding to 
minimize capacitive coupling. To re- 
duce magnetic pickup, minimize 
wiring-loop areas, for example, by 
twisting pairs wherever possible. 
By supplying ‘‘shorted turns,” 
which carry currents creating fields 
that tend to cancel interfering mag- 
netic fields, electrostatic shields can 
also reduce magnetic pickup. Nev- 
ertheless, moving wiring away from 
sources of interference is your best 
defense against magnetic pickup. 

Using high-permeability materi- 
als for magnetic shielding is some- 
thing that many designers attempt 
only in desperation. Shielding mate- 
rial is costly. Moreover, a magnetic 
shield should totally encircle the 
source of interference or the circuit 
you are trying to shield; meeting 
this geometric constraint can pose 





this case, M=N=4). It can connect several sources to several loads in any combination. 
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intractable problems. Furthermore, 
magnetic shields often produce in- 
consistent results because the me- 
chanical stresses of normal handling 
so easily alter their properties. 

Most relay-switching systems are 
modular; you can configure them by 
selecting plug-in units. This con- 
struction lets you choose the par- 
ticular switches and materials that 
best suit your application. Within 
the modules, the switching-system 
vendor will have taken the requisite 
care with circuit layout and compo- 
nent positioning. 

Among your options are units 
that you can control via IEEE-488 
and RS-282C. For applications that 
involve only measurements you can 
make with a DMM and where 10 
to 20 channels are adequate, several 
vendors provide scanner options 
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Switching-system modularity takes many forms. The units of the Philips T&M/Fluke 
System 21/23 connect when you stack them. The family includes low-level, high-current, 
and RF switches. A master module, which interfaces to the IEEE-488 bus, contains a 
supply that powers the group of modules it controls. 
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INSTRUMENTS: 





that plug into slots in their DMMs. 
Prema is one such vendor. A trend 
that seems to be taking the industry 
by storm is that of offering switch- 
ing products as modules for the 
VXIbus. In fact, EDN’s VXI prod- 
uct surveys (for instance, Ref 2) 
have consistently turned up more 
switching modules than any other 
kind of VXI product. 

As you might expect from the 
great diversity of products, switch- 
ing-system prices cover a broad 
range. Indeed, one vendor said that 
he’s sold systems priced at $250, 
$25,000, and just about every price 
between. Although most vendor lit- 
erature provides detailed module 
specifications and prices, you will 
probably conclude that you stand 
the best chance of obtaining the 
most economical system that offers 
the features and performance you 
want if you talk to one of the ven- 
dor’s applications engineers and ob- 
tain a written quotation. 

When you purchase switching 
products, remember that, regard- 
less of how much attention the ven- 
dor pays to layout and construction, 
you're the one who controls the 
overall quality of the system you 
put together. That’s why your 
knowledge and expertise and the ef- 
fort you make to understand your 
requirements in detail are so impor- 
tant. Picking the wrong products or 
incorrectly executing details of the 





Some vendors’ product lines 
are well suited to applica- 
tions that involve thousands 
of points. Although Precision 
Filters’ 4000 series is such 
a line, you can also use units 
such as this one to build eco- 
nomical systems with fewer 
than 100 points. 


portion of the system that surrounds 
the purchased units can result in 
performance much worse than you 
expected. Although switching sys- 
tem vendors’ applications engineers 
stand ready to help you out of a 
jam, you make both your own job 
and theirs a lot easier by doing your 
homework. EDN 
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JUST ASK 


The Ask EDN column serves as 
a forum to solve nagging problems 
and answer difficult questions. 
EDN’s editors will provide the solu- 
tions. If we can't solve a problem, 
we'll find an expert who can, or 
we'll print your letter and ask your 
peers for help. 

Address your questions and an- 
swers to Ask EDN, 275 Washing- 
ton St, Newton, MA 02158. 





PICO DC-DC 
INDUSTRIAL 
CONVERTERS 


®@ Single and Dual Isolated 
Outputs 

@ Low Profile, .500” max. ht. 

@ Up to 15 Watts 

@ No External Components 
Required 

@ Fully Regulated 

@ Short Circuit Protection 

@ No Heat Sink or Electrical 
Derating Required 

@® —20°C to + 70°C Operating 
Temp. Ambient 


Delivery— 
stock to one week 


PICO 


@ 
Electronics, Inc. 
453 N. MacQuesten Pkwy. Mt. Vernon, N.Y. 10552 
Call Toll Free 800-431-1064 
IN NEW YORK CALL 914-699-5514 

FAX 914-699-5565 


See EEM 
direct for 
or send Catalog 


FREE PICO 
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Instruments 


Generator places 60-psec rise-time 
pulses within 75 psec at 3 GHz 


The 8133A pulse generator, whose 
output frequency extends from 33 
MHz to 3 GHz, places its pulses 
with an error typically <75 psec 
(150 psec max) with respect to a 
trigger. You can vary the pulse de- 
lay with respect to the trigger from 
—5 to +15 nsec. The maximum jit- 
ter in this placement is 5-psec rms; 
the typical jitter is <2 psec rms. 
The rise and fall times of the gen- 
erator’s square waves and 150- 
psec- to 10-nsec-wide pulses are 100 
psec max—60 psec typ—measured 
from 10 to 90%. The generator pro- 





duces pulses and square waves 
whose amplitudes into a 500 load 
are 0.1 to 8V. You can obtain sim- 
ultaneous normal- and inverted- 
polarity outputs. If you connect your 
900 load to ground, you can vary 


the output offset from —2 to +4V. 

This generator’s optional second 
channel provides a 64-bit pattern 
memory. Or, instead of choosing a 
data generator, you can choose a 
second pulse channel, which can 
produce pseudorandom binary se- 
quences. 

You can control most of the unit’s 
output from its panel. Price $27,100 
to $45,900, depending on options. 
Delivery six weeks ARO. 

Hewlett-Packard Co, 19310 Prune- 
ridge Ave, Cupertino, CA 95014. 
Phone (800) 752-0900. Circle No. 739 





Modular unit combines functions 


of pulse and word generators 


The HFS 9000-series modular data/ 
time generators cost less and are 
easier to use than a set of separate 
word and pulse generators. A 
$28,495 8-channel configuration of 
the instrument replaces a collection 
of word and pulse generators that 
would cost three times as much and 
occupy many times the 7 in. of rack 
space this instrument uses. 

The user interface is a touch- 
sensitive monochrome CRT that 
displays timing diagrams and 
menus. The maker replaced nearly 
all of the analog functions of a pulse 
generator with their digital equiva- 
lents. Eliminating the analog cir- 
cuits reduces interactions among 
controls. 

The instrument produces signals 
at rates as fast as 6380 Mbps per 
channel. Behind each channel is 64 
kbits of pattern memory. The edge- 
position resolution is 5 psec. The 
generators can precisely and re- 
peatedly simulate metastable 
states. 
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The modular system includes two 
generator units. An $11,000 4- 
channel plug-in module offers fixed 
rise and fall times of <250 psec. A 
$7900 4-channel plug-in module pro- 
vides transition times that you can 
vary from 800 psec to 6 nsec. 
Tektronix offers two mainframes: a 
3-slot (12-channel) unit that costs 





$12,695 and a 9-slot (36-channel) 
unit costing $19,995. By using sev- 
eral mainframes, you can put to- 
gether larger configurations having 
640 or more channels. Delivery 8 
to 12 weeks ARO. 

Tektronix Inc, Box 1520, 
Pittsfield, MA 01202. Phone (800) 
426-2200. Circle No. 740 











A picture is worth a thousand points 
in a time interval measurement. 


SR620 Output __ 







Oe 


The SR620 brings graphic statistical analysis 
to time interval and frequency measurements. 
The SR620 shows you more than just the mean 
and standard deviation - multimode frequency 
distributions or systematic drift for example. 
Histograms or time variation plots are displayed 
on any X-Y oscilloscope, complete with 
Autoscale, Zoom, and Cursor functions. 
Hardcopy to plotters or printers is as easy as 
pushing a button. 





HP5370B Output 
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Of course, the SR620 does everything else you'd © 
expect from a high resolution universal counter, 
such as frequency, period, time interval, pulse 
width, rise / falltime, and phase measurements. 
The SR620 offers 25 ps single-shot time and 11 
digit frequency resolution and complete statistical 
analysis, all for a fraction of the cost of comparable 
instruments. 


For the whole picture, call SRS and ask about the 
SR620. ! 


$R620 $4500 


¢ 4 ps single shot least significant digit 

¢ 25 ps rms single shot resolution 

¢ 1.3 GHz maximum frequency 

¢ 10° Hz frequency resolution 

¢ Sample size from 1 to 1 million 

¢ Frequency, period, time interval, phase, 
pulse width, rise and fall time 

e Statistics - mean, standard deviation, 
min max, and Allan variance 

¢ Analyzer display on any X-Y oscilloscope 

¢ Hardcopy to printer or plotter 

¢ GPIB and RS232 interfaces 

¢ Optional oven timebase 





STANFORD RESEARCH SYSTEMS 


1290 D Reamwood Avenue, Sunnyvale, CA 94089 TEL (408) 744-9040 FAX 4087449049 TLX 706891 SRS UD 


CIRCLE NO. 132 
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Modular scope takes 4G 8-bit samples /sec 
in real time on two channels 


The 54720A DSO takes 4G 8-bit 
samples/sec on each of two chan- 
nels; the 54710A DSO takes 2G 8-bit 
samples/sec on each of two chan- 
nels. 

Using DSP techniques, the 
scopes reconstruct waveforms from 
4-sample/cycle data. This ratio lim- 
its the 54720A’s single-shot band- 
width to 1 GHz. For repetitive sig- 
nals, both scopes have a bandwidth 
of 1.5 GHz. 

The scopes measure time inter- 
vals with an error of <30 psec and 
a resolution of less than 1 psec and 
exhibit timing jitter of <5-psec rms. 
They can trigger on glitches as nar- 
row as 500 psec, yet produce less 
than 300-y~V rms noise. 

At lower sampling rates, res- 
olution improves: The scopes offer 
9-bit resolution at 500 Msam- 
ples/see and 12-bit resolution with 
averaging. The scopes have 32k 
words of memory on two chan- 





nels and 16k words on four. They 
have high-resolution color dis- 
plays. 

The 54720A scope costs $42,900, 
and the 54710A DSO costs $29,900. 
Prices for plug-in modules range 
from $2400 to $4700, and a 2.5-GHz 


High-frequency digital scopes 


provide sequential or 


The TDS 640 has four channels, 
takes 2 Gsamples/sec/channel, and 
costs $20,980 with four active 
probes. The instrument’s display is 
high-resolution monochrome. The 
unit doesn’t include a disk drive, 
stores 2 ksamples/channel, and 
comes in a fixed 4-channel configu- 
ration. A 2-channel version, the 
TDS 620, costs $13,540 with two 
probes. Both scopes have a 0.5-GHz 
bandwidth for transient and repeti- 
tive phenomena. They do not use 
techniques to enhance their effec- 
tive sampling rate when they ac- 
quire high-speed repetitive wave- 
forms. 
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The TDS 820 is a 2-channel, se- 
quential-sampling digital scope 
that has a 6-GHz repetitive-sig- 
nal bandwidth (8-GHz optional) 
and 14-bit resolution. The instru- 
ment has a maximum sensitivity of 
2 mV/div (1 mV/div in the 8-GHz 
version). The unit has a menu- 
driven interface. 

A feature of the 6-GHz-band- 





repetitive sa 





active probe with power supply 
costs $3500. Delivery 16 weeks 
ARO. 

Hewlett-Packard Co, 19310 Prune- 
ridge Ave, Cupertino, CA, 95014. 
Phone (800) 752-0900. 

Circle No. 741 





mpling 


width scope that is unusual in se- 
quential-sampling scopes is a delay 
line that lets you view pretrigger 
information. In scopes that offer 
equivalent-time sampling, pretrig- 
ger displays are normally found 
only in units that use random re- 
petitive sampling, a technique that 
doesn’t provide the bandwidth of 
sequential sampling. 

TDS 820 $19,100; delivery eight 
weeks ARO. Delivery for the TDS 
620 and TDS 640 is six weeks ARO. 

Tektronix Inc, Box 1520, 
Pittsfield, MA 01202. Phone (800) 
426-2200. Circle No. 748 
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Samarium 


MGOe 32 Magnels 


Another industry first from EPSON 


Smaller, thinner, stronger than any other magnets. .. because 
they need no bulky anti-corrosion coating... EPSON's new 
DIANET® 32 Sintered Samarium Cobalt Magnets offer a step 
forward in mini-magnet design. And the same size/sirength 
advantages benefit larger designs too. You can specify 
DIANET Series anisotropic magnets with axial or transverse 
orientation in virtually any size, ‘a ee 
shape, or thickness you design. 
EPSON DIANET Series magnets 
have a very narrow range of 
deviation in magnetic character- DIANET 32 
istics and high dimensional g 
accuracy. The high coercive 
force bHc is nearly equal to Br 
to minimize the influence from 
external magnetic fields. 
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DIANET® Series Anisotropic Sintered Samarium Cobalt Magnets 


BHmax MGOe Br (KG) | bHc (KOe) 









































DM-32 28to32 | 11.0to 11.6 > 6.00. 
DM-30 26to30 | 10.6to 11.3 : 
DM-28 27to 29 | 10.5to 11.0 
DM-26  25to27 | 10.1 to 10.6 
DM-24 23t025| 9.7to 10.2 
DM-22 21t023| 9.2to 9.7 : 
DM-20 19to21| 8.7to 9.2 
- 17t019 | 8.2to 8.7 
: 


15to17| 7.7to 8.2 
For information, call our Representative 


EPSON ror scene 


International Magnaproducts, Inc. 


IMI Eastern Office (219) 465-1998 or 
Western Office (303) 650-1903 
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Call Jeffers for 


MIL SMDs and 
tunable coils. 


Jeffers’ broad inductor line can 
shorten your project time with: 


eSurface Mount styles available in 
MIL (M83446/01, M83446/04) 
and commercial versions. 

eVersacoil™ inductors, tunable 
from .10UH to 4700uH. 

eStandard axial lead styles to 
meet a wide range of MS and 
commercial reauirements. 


Call today. 


JEFFERS ELECTRONICS 
Offered by DALE ELECTRONICS, INC. 
East Hwy 50 ¢ P.O. Box 180 * Yankton, SD 57078-0180 
Phone: (605) 665-9301 # Fax: (605) 665-1627 


A COMPANY OF 


JEFFERS 
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LOOKING FOR A 
QUALITY BOARDHOUSE? 


ALL YOUR CIRCUIT BOARD NEEDS UNDER ONE ROOF 













PCB MANUFACTURING 
¢ 2 Day turn on multi-layers 


¢ Prototype and production 
e ¢ Gerber Data Review 
: - Database/Netlist test 


O90 
Ftatetetetetetetetererees ever erene, 0.000 0st 0 eceghe eee, 
rotate eteteteteteteterersvereerern rere 00 0sts0s0=00 0005050) 
R505 

statetatatetetercraveererereeerereereractere eect s050, 


TECHNICAL ASSISTANCE 

¢ PCB layout tips 

« Mfg cost cutting tips 

¢ Artwork standards 

¢ Gerber Data via modem, 
24 hours (714) 970-5015 


CALL FOR A QUOTE! 


A MANUFACTURING, LAYOUT AND SUPPORT CENTER 
MURRIETTA 


MCI CIRCUITS 


4761 E. HUNTER AVE. ANAHEIM, CA. 92807 
TEL: (714) 970-2430 FAX: (714) 970-2406 
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PCB LAYOUTS 

* Backplanes 

¢ Impedance control 
¢ Analog and ECL 

¢ SMT both sides 
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EPROM Programmer For PCs 


The ROM Master EPROM pro- 
grammer plugs into a PC’s back- 
plane; a cable connects a 4-socket 
header to the programmer. The 
programmer handles EPROMs 
ranging from 16 kbits to 4 Mbits. 
Accompanying software handles 
common file formats. $149. 
Xeltek, 764 San Aleso Ave, 
Sunnyvale, CA 94086. Phone (408) 
745-7974. FAX (408) 745-1401. 
Circle No. 385 





PC-Based FFT 
Spectrum Analyzer 


The R380 PC- and Mac-compatible, 
FFT spectrum analyzer has two 
channels, each with 14-bit resolu- 
tion. The analyzer connects to the 
computer’s serial port. The unit fea- 
tures 85-dB dynamic range and a 
100-kHz sample rate. Each channel 
has a 16k-word data buffer. $1995. 

Rapid Systems Inc, 403 N 34th 
St, Seattle, WA 98103. Phone (206) 
947-8311. FAX (206) 548-0322. TLX 
265017. Circle No. 386 


Data-Acquisition System 

The SI 3535D data logger provides 
aS many as 200 channels in a 19-in.- 
rack mainframe and 600 channels 
with an expansion chassis. The 
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mainframe includes a PC with a 
640 x 200-pixel back-lit LCD run- 
ning Windows 3.0-based software 
for setting up channels and control- 
ling data collection. The mainframe 
also includes a 19-bit ADC and 10- 
module slot capacity for input chan- 
nels or digital I/O. Other hardware 
includes battery backup and an 
IEEE-488 and RS-422 interface. 
From £7200. 

Schlumberger Technologies, 
Victoria Rd, Farnborough GU14 
7PW, UK. Phone 252-544433. FAX 
252-543854., Circle No. 387 


VXI Virtual Instruments 


The 7600 series of virtual instru- 
ment software combines with 3100 
series single-slot C-size VXI mod- 
ules to produce function and arbi- 
trary-waveform generators, as well 
as make DMM, waveform, and 
Spectrum analysis, and event re- 
corder measurements. The virtual 
instruments operate within the 
3538 modular test system running 
under control of the 7630 main oper- 
ating system. Function generator 
7625 ($1850), and arbitrary genera- 
tor 7611 ($1850) use 30-kHz output 
module 3105 ($5400). DMM 7605 
($1195), waveform analyzer 7626 
($1695), spectrum analyzer 7627 
($3895), and event recorder 7624 
($1295), all require 30-kHz input 
module 3005 ($5900) or 5-channel 
charge amplifier 3008 ($5500). 
Briiel & Kjaer, 18 Naerum Hov- 
edgade, DK-2850 Naerum, Den- 
mark. Phone 4280-0500. FAX 4280- 
1405. Circle No. 388 


Temperature Controller 


The model 3000, PuP II data logger 
can store 600 samples of two read- 
ings concurrently. The instrument 
accommodates all common thermo- 
couples and can output readings di- 
rectly to a printer. Stored informa- 
tion also includes time and date of 
each datum. The unit’s blue dot- 


matrix display can show readings 
and zoom in. The unit comes in a 4 
DIN metal case. $750. Delivery, 
four to six weeks ARO. 
LFE/Instruments, 55 Green St, 
Clinton, MA 01510. Phone (508) 
365-3400. Circle No. 389 





Microcontroller Emulator 


The EMUL16/300 emulates 68HC16 
and 68300 microcontrollers. The 
emulator comprises an IBM PC 
board, cable pod, and optional trace 
board. It works with all Motorola 
microcontrollers that use the “back- 
ground-debug” mode. The emula- 
tor’s software runs under Windows 
3.0. EMUL16/300, $1995; micro- 
controller pods, $1995. , 
Nohau Corp, 51 E Campbell 
Ave, Campbell, CA 95008. Phone 
(408) 866-1820. FAX (408) 378- 
7869. Circle No. 390 


Impedance Signature 
PC-Board Tester 


The T6000 is a tester for unpowered 
pe boards loaded with components. 
You can operate the tester from a 
PC using an RS-232C interface or 
as a stand-alone bench instrument. 
In operation, the tester checks a se- 
quence of impedance signatures 
against a record of signatures taken 
from a working pe board. The in- 
strument includes a 128-pin scanner 
for signature collection and testing. 
Using the scanner, you can sequen- 
tially test signatures on VLSI ICs 
directly or via a pe-board’s I/O edge 
connections. Tests on a 40-pin IC 












MIL-C-49142/3 
MIL-C-49142/4 
MIL-C-49142/5 
MIL-C-49142/6 












(800) 982-COAX 


Quality doesn't cost... 
It pays. 











31186 La Baya Drive « Westlake Village, CA 91362 


Fully QPL'd! 


Trompeter's 70 Series... 
Twinax/Triax Concentric Connectors 


~ MIL-C-49142/8 

MIL-C-49142/9 
MIL-C-49142/10 
MIL-C-49142/11 

Send for 70 Series Mil Spec Sheet 


For pricing and availability contact your Local Trompeter Rep 
or call our New 800# for Sales/Service/Technical Support. 


Inside California Call... (800) 655-2028 
TROMPETER 


ANC. 
(818) 707-2020 Fax (818) 706-1040 


So ELECTRONICS, 
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to geta 
new product 
to market? 








If your product relies on printed 
circuit boards, we can help! We 
specialize in the CAD design of 
complex multi-layer P.C. boards 
using Valid, Dazix, and P-Cad 
design tools — and can provide 
engineering expertise and turn- 
key manufacturing too. 


Call, send, or fax for a free brochure. 


Call: 408-970-8400 
Fax: 408-970-8525 


Analytic Design, Inc. 
3200 Scott Boulevard 
Santa Clara, CA 95054 


Engineering, Design 
& Manufacturing 





© 1992 Analytic Design, Inc. 
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What have 





Mercedes, Motorola and 3M 
in common? 


Many many other well-known 
big companies as well as middle- 
sized and small businesses use 
EAGLE for designing their PC 
boards. Why? 


O Unlike many other PCB 
programs, EAGLE has virtual- 
ly no limitations. You can 
design any board on your AT 
compatible computer which 
can be manufactured. 


[1] EAGLE is very low priced and 
already with the first layout 
you will receive an immediate 
return On your investment. 

C1) EAGLE is very easy to under- 

- stand and to use. This again 
saves you money. 


They all make nian Aue products. 
And they all use our P 


Board Software. 





What do experts say about 
EAGLE? 

The Dec. 91 issue of EDN listed 
EAGLE as one of the best 
products of the last six months. 





Electronics World + Wireless 
World: “...it will quickly become 
the sort of tool that you cannot 
live without...” 


But we want you to find out 
yourself. Call for our working 
demo which comes with the 
original manual. 

EAGLE Demo $ 12 
EAGLE Layout Editor $399 
inc. drivers and libraries 
Schematic Module $399 
Autorouter Module $399 


To order call toll-free 1-800-858-8355 


(S 





CadSoft Computer, Inc. ¢ 801 S. Federal Highway 
Delray Beach, FL 33483 © Fax (407) 274-8218 
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take 10 sec. As a stand-alone instru- 
ment you can use the internal CRT 
display to compare waveforms from 
two assemblies simultaneously. 
£5750. 

Polar Instruments, Garenne 
Park, St Sampson’s, Guernsey, 
Channel Islands, UK. Phone 481- 
53081. Circle No. 391 


Instruments 


Embedded-Program Debugger 


The IDS embedded-programming 
debugger includes a windowing 
software environment for common 
embedded-wP assemblers and com- 
pilers and a target board in which 
to debug embedded programs. The 
software runs on PCs. Target wPs 
include the 8051 family, 68HC11 


The Fastest Way To Find 


The Catalogs You Need. 


No matter what you specify or buy, the Catalog 
File Section of Thomas Register can make 
sourcing faster and easier. 


That’s because eight of Thomas Register’s 
26 volumes are filled with more than 11,000 pages 
of technical catalogs, product literature and 
facilities brochures. You won't waste time search- 
ing for catalogs, or waiting for them to be sent to 
you. You'll have the information you need instantly. 
If you haven't yet ordered the 1992 Edition, 
call today. 1-800-222-7900 extension 200. 


Thomas Register of American Manufacturers 


One Penn Plaza, New York, NY 10119 
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family, and Z80 family. The soft- 
ware and board can simulate I/O as 
well as execute common debugging 
and software-profiling functions. 
$2435. 

Cactus Logic Inc, 180 N Vinedo 
Ave, Pasadena, CA 91107. Phone 
(800) 847-1998; (818) 796-1773. 
FAX (818) 796-6011. Circle No. 392 





68HC16Z1 Emulator 


The MIMI-700 emulates the 
68HC16Z1 microcontroller at full 
system speeds. The emulator has 
four 81-bit word recognizers that 
halt execution before the break- 
point instruction. The unit also has 
a 128-bit x 8k-word trace buffer and 
48-bit timestamping. The unit can 
accommodate 2 Mbytes of emula- 
tion memory max. $14,659 with 256 
kbytes of emulation memory. 
Pentica Systems Inc, 19A 
Crosby Dr, Bedford, MA 01730. 
Phone (617) 275-4419. Circle No. 393 


Differential Oscilloscope Probe 


The model ADF 15 differential oscil- 
loscope probe has a 15-MHz band- 
width and switchable x 20/ x 200 at- 
tenuation. You can power the unit 
with batteries or an external sup- 
ply. The unit measures 6.5 x 2.5 x 
0.75 in. and weighs 10 oz. $375. 
Test Probes Inc, 9178 Brown 
Deer Rd, San Diego, CA 92121. 
Phone (619) 535-9292. Circle No. 394 






DN’s 1992 Innovation/ WIN A FREE 


Innovator of the Year C 
Awards Competition is in its | ALCULATOR! | 
final and most important stage — : py Sp piling ee 
reader voting. In May, EDN’s the innovation ~ 
Supplement you can qualify to 
win a HP 48S Scientific 
~ Calculator. Valued at $250, this 


Hewlett-Packard calculator is the 


first calculator that enters 
equations in textbook style and 
provides interactive calculator 


graphics. But — just like the 





ballot inside 
EDN’s August | | 
20th Special , 


editors were swamped with 
nominations, and now its techni- 


cal editors are hard at work 





a Innovation 
choosing the finalists in each of 


the nine categories. 


In August, we'll unveil the list of 





finalists in EDN’s Special August 
20th Innovation Ballot Supple- 
ment. Each finalist will be the 


subject of a short feature story that 





will help you make your final 


decision on who to vote for, and 


innovation finalists — only a 
provide you with interesting select few will win so make sure 
information on what's new in the to send in your ballot! By sending 


mond of clectionivy, in your ballot, you are automati- 
So keep your eyes open for cally entered in a random drawing 
FS] to be held on September 30th. 
# You will be notified by mail if 


EDN’ s Special Innovation Ballot 





Supplement which accompanies 


EDN’s regular August 20th issue you are a winner. 

and make sure to get your ballots Vote for EDN’s 

in. EDN is counting on your Innovator & Innovations 

expertise as an engineering of the Year in the 

professional to choose the August 20th Innovation es 
industry’s best. Ballot Supplement. EIN NEWS 
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ters and Communications 


B5OMHz: 179-p! 
BG6MHz: 179-pin 


SC (64-bit) 


MHz: 447-pin PGA/LGA 
z: 447-pin PGA/LGA 





C offers the Industry's broadest choice of RISC processors. 


ISC microprocessors will 

soon be driving the next 
generation of workstations, 
servers, PCs, and embedded appli- 
Cations. 

To meet your expanding needs, 
NEC offers the industry’s broadest 
selection of RISC microprocessors. 

Whether you're designing for the 
32- or 64-bit world, our lineup 
includes RISC microprocessors that 
match your type, speed and 
package requirements. 


For fast answers, call us at: 
Tel:1-800-632-3531. Fax:1-800-729-9288. 

Tel:08-753-6020. Fax:08-755-3506. 
Tel:02-6709108. Fax:02-66981329. 

Fax: 796-2404. Tel:02-719-2377. Fax:02-719-5951. 

Tel:03-8878012. Fax:03-8878014. 





Tel:0211-650302. Fax:0211-6503490. 
Tel:1-3067-5800. Fax: 1-3946-3663. 
Tel:0908-691133. Fax:0908-670290. 
Tel:02-551-0450. Fax:02-551-0451. 
Tel:03-3454-1111. Fax:03-3798-6059. 


64-bit RISC 


NEC's 64-bit RISC family offers 
excellent price/ performance and 
future upgrade paths. VR4000PC 
gives you a completely integrated 
set of functions for 64-bit com- 
puting. The floating point unit, as 
well as 8K-byte instruction cache, 
and 8k-byte data cache are all 
included on chip. VR4000SC also 
supports a large secondary cache 
of up to 4M bytes. VR4A000MC 
features a multiprocessor interface 
for parallel processing. 





Tel:1-504-2787. Fax: 1-504-2860. 
Tel:01-6794200. Fax:01-6794081. 
Tel:253-8311. Fax:250-3583. 
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Tel: 755-9008. 


32-bit RISC 


We offer three device types for 
32-bit RISC computing: VR3000A 
CPU, VR3010A FPU, and 
VR3600A which integrates both 
CPU and FPU on a single chip. 
For cost-sensitive applications, try 
our plastic PGA and QFP versions. 
For the right type, the right 
speed, the right package and the 
right price, come to NEC. 
You'll find what you need in the 
industry's broadest line of RISC 
microprocessors. . 





Tel:040-445-845. Fax:040-444-580. 
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16-Bit Arbitrary- 
Function Generator 


The model 2411A arbitrary-function 
generator has output sample rates 
ranging from 0.1 Hz to 2 MHz. The 
unit features 16-bit resolution and 
64k words of battery-backed wave- 
form memory. The instrument has 
RS-2382C and IEEE-488 interfaces. 
It comes with PC software for gen- 
erating waveshapes. Model 2411A, 
$2495; sequence generator, $895; 
IEEE-488 interface, $100. 
Pragmatic Instruments Inc, 
7313 Carroll Rd, San Diego, CA 
92121. Phone (619) 271-6770. FAX 
(619) 271-9567. Circle No. 395 


I’C/ACCESS.bus Monitor 


The MIIC-101 is a stand-alone, 
handheld troubleshooting tool for 
the I°C Philips serial bus and the 
Access. bus serial bus, developed by 
Philips and Digital Equipment 
Corp. The device can collect and 
display information on all bus activ- 
ity, including start/stop events, 
destination addresses, read/write 
requests, acknowledgments, and 
data. $495. 

Micro Computer Control Corp, 
Box 275, Hopewell, NJ 08525. 
Phone (609) 466-1751. FAX (609) 
466-4116. Circle No. 396 


PC-Based Logic Analyzer 


The Pe/La 4800 series logic-ana- 
lyzer cards contain 48 channels. 
You can chain cards for a total of 
144 channels. The cards can log data 
as fast as 200 MHz. The triggering 
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modems 


*COST SAVINGS — 

* BOARD SPACE SAVINGS 

* IMPROVED QUALITY/RELIABILITY 
* ELIMINATION OF DISCRETE 
COMPONENTS 







pda Cees i ee The CP CLARE “TS” Series 

msde ba solid state relays will give 
Soe Sh yeeie you the advantage you need 

in your next modem design! 








Experience the advantages of CP Clare Solid State Relays 


“TS” Series 


Q Small 8 pin DIP package Q 3750 Vrms input/output isolation 


Q Two functions in one package Q Surface Mount and Tape/Reel available 
(Hookswitch and Ring Detect/Current Sense) @ UL recognized 


Q Replaces up to 8 discrete components _Q CSAand VDE compatible 
Q Loads up to 400 volts AC/DC and 400 mA a BSI certified (BS415 & BS6301) 


a2 milliwatt logic-compatible drive power © FCC compatible . ts RANG 2 Di 
Q Life in excess of 15 billion operations 8 Corporate Place Tel: 617-246-4000. 
Wakefield, MA01880 ? 
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circuitry has 16 levels and 64 word 
recognizers. The boards include PC 
software. 100-MHz Pec/La 4810, 
$2195; 200-MHz Pe/La 4820, $2395. 

Ztest Electronics Inc, 290 
Larkin St, Buffalo, NY 14220. 
Phone (416) 238-3543. FAX (416) 
238-1377. Circle No. 397 





High-Frequency Hysteresisgraph 
The AMH-400 computerized hyster- 
esisgraph measures the ac magnetic 
properties of core materials such as 
soft ferrites, amorphous materials, 
and electrical steels. Bandwidth is 
50 Hz to 1 MHz, and measurements 
take 30 sec. The instrument is accu- 
rate to +2% for B or H values and 
+5% for core loss. $20,975 to 
$31,200. Delivery, 90 days ARO. 
Walker Scientific Inc, Rockdale 
St, Worcester, MA 01606. Phone 
(800) 962-4638; (508) 852-3674. 
FAX (508) 856-9931. Circle No. 398 


Windows 3.X 
Virtual Instrument 


Hypersignal-Windows AMPS V1.1 
is software that transforms a PC 
equipped with various A/D boards 
into an 8-channel, simultaneous- 
sampling data recorder combined 
with a 5-MHz spectrum analyzer/ 
oscilloscope. The software presents 
simulated instrument front panels 
(“virtual instruments”) and per- 
forms digital filtering. 
Hyperception Inc, 9550 Skill- 
man, LB 125, Dallas, TX 75243. 
Phone (214) 343-8525. Circle No. 399 








Long-term 


memory loss 
cured. 


COUNT ON LONG-TERM SUPPORT 
FOR INDUSTRY-STANDARD EPROMS. 


At National, we’re committed to 
& EPROMs. Our 16-kbit to 4-Mbit solu- 
& tions employ an Alternate Metal 
> Ground (AMG) architecture to 
~ ensure the smallest non-volative 
memory die size in the industry — 
making them very cost-effective. And 
that’s something you simply can’t forget. 












NM27C210 





1-800-72-EPROM, Ext. 207 


National 
Semiconductor 


A 



















ELIMINATE WAIT STATES WITH OUR 
NEW PROCESSOR-ORIENTED EPROMS. 


With data float times of just 25ns, our 

processor-oriented EPROMs have elim- 

inated glue logic and wait states. <j 
What’s more, their advanced tim- j 
ing circuits optimize hold times, j 
which removes the need for * 
latches or buffers. Which is why you 
should gravitate towards National. 







NM27P210 


ZG hsbc 
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The DMM our 
customers designed. 





Before we built the new generation Beckman 
Industrial Series 2000 DMMs, we asked people 
like you what you really want. 


The Beckman Industrial Series 2000, priced 
| from $209 to $279 offers you the best perfor- 
mance for your dollar. Look again at these features: 
You want more. More test and measurement ¢ 4 Digit, 10,000 Count Resolution 
capabilities. More troubleshooting features. All [iii |e Basic Accuracy to 0.1% 
in an affordable hand-held DMM. The Series 2000 F eu : e True RMS, AC or AC on DC 
features the widest range Frequency Counter in § ¢ 0.01Q Resolution 
any professional DMM, a full-range Capacitance e Automatic Reading Hold 
Meter, True RMS measurements, Intermittent e ms Peak Hold 
Detection, 50ns Pulse Detection, and Peak e Fully Autoranging Relative and Min Max Modes 
Measurement capabilities. Plus, the Series 2000 e Intermittent Detector 
is the only meter to offer autoranging Min/Max e UL1244, IEC1010 Design 
recording and relative modes. e Three Year Warranty 
You want a DMM that’s easier to use. The The Series 2000 offers the most solutions for your 
Series 2000’s display is 25% larger, with bigger everyday test and measurement needs. The only 
digits and backlighting for easier reading, even DMMs designed by the people who use them. You. 
in the worst light. Plus the fast 4 digit display For more information on these new DMMs 
provides the high resolution needed for adjusting call (outside CA) 1-800-854-2708 or 





power supplies and generators down to ImV. CU (inside CA) 1-800-227-9781. Beckman B i a 

And only the Series 2000 features a menuing ene one Industrial Corporation. 3883 Ruffin Rd.. 

system for fast, simple feature access. San Diego, CA 92123-1898. saaristen sand 
Beckman Industrial" 


” Specifications subject to change without notice. 
An Affiliate of Emerson Electric Co. © 1992 Beckman Industrial Corp. 
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' 


National 


Virtual DMM 


8 
The model 70 5.5-digit DMM has ‘@) ISI I] 5(@) All 
no front panel. Instead, you control 


the instrument over an RS-232C 8 

link from a computer or modem. \ ), i 
You can daisy-chain as many as 32 d ae eC . 
of these software-addressable in- 
struments from one RS-2382C cable. 
The 4.375 x 3.25 x 0.875-in. unit 


draws 25 mA at 9V. The included EXTEND BATTERY LIFE WITH 5V 
PC software performs data-logging EPROMS THAT CONSUME UNDER 10mA. 


functions. $239; $199 without cables Now you can get the most out of your 


and software. — in-line powered and battery-operated 
Prairie Digital Inc, 846 17th St, » designs with our new family of 
Prairie du Sac, WI 53578. Phone B high-performance 5V EPROMs. 


(608) 643-8599. FAX (608) 643- n fact, they’re the only 5V solutions 


6754. Circle No. 400 NM271C256 available today that consume under 
OmA. So if you hunger for low-power 
EPROMs, call National for the lowdown. 


















1-800-72-EPROM, Ext. 207 


ZA National 


Semiconductor 





200-MHz Capture System 


The Paladin 200-MHz synchronous 
data-capture system for the com- 
pany’s ML4400 logic analyzer also 
provides 1-GHz asynchronous tim- 
ing analysis. The unit’s trigger cir- 
cuitry has 12 event recognizers. 
Each unit has 100 channels and 
comes with five 20-probe pods. 


$5995 for 32-kbit/channel version; MAXIMIZE LOW-POWER DESIGNS 
$7995 for 128-kbit/channel version. WITH STATE-OF-THE-ART 3V EPROMS. 
American Arium, 14281 Cham- Our latest EPROM innovations repre- 
bers Rd, Tustin, CA 92680. Phone sent a major breakthrough for the ; 
(714) 731-2138. FAX (714) 731- world of low-power designs: @@ cane 
6344. Circle No. 401 three volts. As a result, they’re ideal 


for everything from PCs to slimline 


; mass storage and cellular phones 
50-MHz Combined Pulse to consumer electronics. Now there's 


And Function Generator some data that’s truly unforgettable. 
The 8551 is a pulse and function 
generator with an output frequency 
range of 10 mHz to 50 MHz and de 
offset and amplitude range of 


NM27LV010 


ZA National 


Semiconductor 





EDN July 20, 1992 = 139 








Get A Load Of This! 


Easy GPIB AND RS-232C interface 


Constant power mode 
(plug-in card option) 





Simultaneous 
display of 
settings and 
measured 
values 


) ELECTRONIC LOAD 


150, 300, 600 
and 1000W 
models; can 


be paralleled 


Store 
settings 
for every 
operating 
mode 


Memory cards hold set-up data Convenient front-panel 


controls 


For bench or systems use 


Closest Thing Yet 'To A 
Real-World Load 


No more testing trade-offs! Kikusui’s PLZ- 
3W series has everything you want in an electronic 
load. Four operating modes — constant current, 
voltage, resistance and power — let you simulate 
any real-world loading requirements. 

Recreate your actual load demand on the 
PLZ-3W by capturing it with a DSO. Then use 
Kikusui’s exclusive sequence mode, which acts as 
a 10 bit arbitrary waveform generator, to accurately 
replay the captured waveform 
on the load. For added flexibil- 
ity, you can program functions 
and read measured values from 





the front panel or the optional GPIB or RS-232C 
interfaces. Additional advances include program- 
mable rise and fall times, slew rates to 4 A/usec, 
soft start and short circuit capabilities, plus such 
convenience features as front panel calibration. 
Find out how easily you can produce in- 
credible load simulations for research, testing 
and manufacturing of all DC power devices. 
Contact us by calling toll free 1-800-545-8784 or 
by fax at 1-310-986-1624. 
Kikusui International Corp., 
1980 Orizaba Ave., Signal Hill, 


KIKUSULINTERNATIONAL CORP. Ca 99804. 


CIRCLE NO. 82 
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+32V. You can set frequency to 4- 
digit resolution, and frequency ac- 
curacy is 0.1%. The instrument of- 
fers eight linear and logarithmic 
sweep modes, automatic phase lock, 
counted burst, and transition time 
control. The half-rack instrument 
includes 30 nonvolatile memory set- 
ups, self calibration, and an IEEE- 
488.2 interface as standard. $3595. 

Tabor Electronics, Box 901, 
Haifa, Israel. Phone 4-676868. 
FAX 4-673819. In US, 25 Rutgers 
Ave, Cedar Grove, NJ 07009. 
Phone (201) 239-0425. FAX (201) 
857-8981. Circle No. 437 





Portable Instrumentation 
Tape Recorders 


The RD-125T and RD-135T use 
digital-audio-tape (DAT) technol- 
ogy. They offer two speeds—stan- 
dard and double speed. In the dou- 
ble-speed mode, the frequency re- 
sponse is twice that of standard 
DAT recorders. The RD-125T re- 
cords 5.0 channels of 20-kHz data; 
the RD-135T records 5.0 channels 
of 10-kHz data. You can use one 
channel on either unit to record 14 
digital signals instead of an analog 
signal. $10,500. 

Teac America Inc, 7733 Tele- 
graph Rd, Montebello, CA 90640. 
Phone (213) 726-0303. FAX (213) 
727-7621. Circle No. 438 


Test System For 
Mixed-Signal ICs 


The Vistavision system is a high- 
throughput tester for mixed-signal 
ICs that have as many as 448 pins. 
Included in this class are devices 








EPROMs from 
National. 


Our commitment to providing a broad 
range of EPROMs is clearly outlined 
by the matrix below. We’ve made sub- 
stantial investments in updating our 
fabs and processes in order to bring 
you innovative solutions that deliver 
unsurpassed performance. And that’s 
really something worth remembering. 

























Standard Product Processor-Oriented 


mw 16kbit-4Mbit @ 25ns Tor eliminates wait states 
m 100ns access times | ‘@7NS To, eliminates glue logic 
m DIPs, PLCCs, OTPs, TSOPs w 120ns access times 
m JEDEC Std Pin Config m DIPs, PLCCs, OTPs 
—2K-512K x 8 (byte) m JEDEC Std Pin Config — 
—2K-512K x 8 (byte) 


— 64K x 16 (word) 
: —64K x 16 (word) 





Low-Voltage 
m3.3V +0.3V © 
m Low current operation (Icc) 

— 15mA & 20,.A (standby) 
m Low power 


5V Low-Current 

@ Active current 
—4 5mA 

@ Standby current 
—100pA . 

w 200ns access times 

m JEDEC Std Pin Config 


—50mW & 33u.W (standby) 
m 120ns access times 
m TSOPs, PLCCs 


For a free information kit and memory | 
databook, return the reply card, give 
us a call, or fax us at 1-800-888-5113. 





1-800-72-EPROM, Ext. 207 


ZA National 
Semiconductor 


©1992 National Semiconductor Corporation. 
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BEYOND 
EXPECTATION 


for the PC/AT/386, EISA, Micro i nannel 


and Macintosh II. You get fast hardware / 


and software support for 


_ popular languages, plus a 


tes joe help. 61 7-273-4 81 5 : 


: library of time saving utilities 


Instrument control has. never 
been easier. 

FREE | 
Informative Catalog 8 800-234-4 


Capital Eaidoineil Coins: 
Burlington, MA. 0180 





CIRCLE NO. 83 


No two emulators run the same. The trick is 


to get the best functionality you can for your 
investment. With the SIGNUM 8051 family in- 
circuit emulator you get even more. . . you get: 


Outstanding price/performance 
Easy window interface & flash download 
Free user support 
C and PL/M debuggers 
Local variable support 
912K Mappable emulation RAM with 
. 296K H/W breakpoints 
Break on register ranges 
Program & external data access on the fly 
Bank switching 


EDN July 20, 1992 


Distributors Wanted 





8051/52 « 8096/196 


SIGNUM also has the Intel 8048, Zilog Z8 
and Super-8,Texas Instruments DSP, the 
8051/52 (from AMD, Siemens and Signetics), 
and more chips covered. 


SO, don't just look at in-circuit emulators. 
The only way to truly test an emulator is to use 
it. Call for your own free trial and demo disk. 


You owe it to yourself to find how much 
emulator you can really get for your money. 


10 DAY FREE TRIAL 











SIGNUM SYSTEMS 
171 East Thousand Oaks Blvd. 
Thousand Oaks, CA 91360 


Info. Tel: (415) 903-2220 FAX: (415) 903-2221 
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that incorporate both analog cir- 
cuits and fast, complex digital func- 
tions. The system achieves its high 
performance by using a tester-per- 
pin architecture and by locating an 
unusually large percentage of its 
critical test circuits within inches of 
the device under test. Modular de- 
sign facilitates reconfiguring the 
tester to handle new IC families. 
From $1 million. 

Credence Systems Corp, 47211 
Bayside Ave, Fremont, CA 94538. 
Phone (510) 657-7400. FAX (510) 
623-2560. Circle No. 439 





Scope Probes 


B-Series molded probes offer band- 
widths to 100 MHz. They are UL- 
certified, and their removable tips 
can withstand forces as high as 50 
lb. The probes can compensate for 
scope input capacitance from 15 to 
30 pF. The 10x unit, which works 
with scopes whose input resistance 
is 1 MQ, has a series resistance of 
9MQ +0.25%. The probes’ internal 
components are surface mounted on 
multilayer pe boards, which are en- 
cased in metal cylinders that pro- 
vide electrical and mechanical 
shielding. From $50. 

Tektronix Inc, Box 1520, 
Pittsfield, MA 01202. Phone (800) 
426-2200. Circle No. 440 


Synthesized Signal Generator 


The HP 83731A delivers precise, 
modulated signals for testing com- 
munications, radar, and electronic- 
warfare receivers in the 1- to 20- 





5" OEM Chart Record 


TAKE GsI's 
FAST TRACK TO 


THE AR-200. 


At last—an 8.5" recorder that’s 
small, lightweight, low cost, 
and easily customized. 


Now GSI offers instrument designers 
a uniquely versatile, 8.5" 32-channel 
800 dpi chart recorder 
the AR-200. 


For ECG/EEG, 
cath lab, stress 
testing, and 
demanding 
T&M appli- 
cations, the 
AR-200 is your best 
solution for easy integration 
and high performance. User-defined text, 
trace, and graphics print simultaneously. 
Chart speed is infinitely variable to 
100 mm/sec. A memory-mapped interface 
speeds development time. 


Special requirements? GSI’s Custom 
Concept Engineering Group will adapt the 
AR-200 to your precise specs. Call now for 
tech data or an evaluation unit—and ask 


about the complete line of GSI recorders: 
800-342-3757. 


Ne 


CUSTOM CONCEPT 
ENGINEERING 


a ei 


: ERAL SCANNING INC. 
Recarder Products Division 


37 Broadway, P.O. Box 9111 
Arlington, MA 02174 

(617) 641-2702 FAX (617) 648-4906 
(800) 342-3757 
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Advertisement 


New IEEE 488 Digital I/O Duo for 
High Speed or High Density I/O 








IOtech's new Digital4s8 interfaces offer 1 Mbyte/s data transfers and up to 80 I/O lines 


[Otech has introduced two new digital I/O 
products for the IEEE 488 bus, offering 
users a choice of high speed or high den- 
sity digital interfacing. Both products pro- 
vide a convenient and efficient means of 
communicating between a computer 
equipped with an IEEE 488 interface and 
non-IEEE 488 digital devices. 


High Speed I/O 


The Digital488HS/32 enables high-speed 
data transfers between the IEEE 488 bus 
and components, computers, printers, plot- 
ters, BCD-compatible test equipment, and 
peripheral devices equipped with parallel- 
digital I/O interfaces. The unit can transfer 
8-bit digital information at 1 Mbyte/s or 
16-bit digital information at 500 Kwords/s. 


The Digital488HS/32 features 16 TTL- 
compatible input lines and 16 TTL-com- 
patible output lines. It also offers hand- 
shake and control lines for communication 
and synchronization, including two output 
and two input handshake lines, two status 
bit lines, and clear, trigger, reset, and end- 
of-data lines. 


High Density I/O 


The Digital488/80A enables I/O of 80 
digital signals from the IEEE 488 bus via 
two 40-line ports, each of which can be 


selected as inputs or outputs in 8-bit mul- 
tiples. The unit complements each of its 
40-line channels with 6 handshake/con- 
trol lines, including trigger, data strobe, 
inhibit, and clear output lines, as well as 
service request and external-data-ready 
input lines. 


High Voltage & Current Control 


The Digital488/80A is available with an 
optional HV CXT high current/voltage in- 
terface that provides it with 12V, 24V, 
and 48V logic compatibility and allows it 
to sink up to 200 mA, making it ideal for 
switching relays and turning on LEDs. 


The Digital488/80A includes a non-vola- 
tile memory for default power-up deter- 
mination of I/O status and logic levels 
across all 80 lines. The Digital488/80A 
also features an 8,000-byte data buffer, 
enabling it to capture up to 1,000 eighty- 
bit readings and relieving the IEEE 488 
controller of the need to constantly read 
data from the unit. 


Pricing 

The Digital488HS/32 is $795. The 
Digital488/80A is $995; its HVCX1 
option is $295. For more information, 


call IOtech at (216) 439-4091, or fax 
your request to (216) 439-4093. 


CIRCLE NO. 86 


146 = EDN July 20, 1992 





EDN-PRODUCT REVIEWS 


Instruments 





GHz range. It delivers +14 dBm 
to —90 dBm with +2-dB accuracy. 
Harmonics are below —55 dBc and 
spurious signals are below —60 
dBe. The generator offers logarith- 
mic amplitude modulation and in- 
corporates a programmable pulse 
generator. $28,500. Delivery, eight 
weeks ARO. 

Hewlett-Packard Co, 19310 Prune- 
ridge Ave, Cupertino, CA 95014. 
Phone (800) 452-0900. Circle No. 441 


PERS 


Portable Analog Data Logger 


The DL100 battery-powered data- 
logging system has 24 analog in- 
puts, each of which has a full-scale 
range that you can set in 10 steps 
from 30 mV to 30V. After you set 
up the logger, an operation that re- 
quires a PC-notebook PC works 
fine—you can remove the PC and 
leave the logger unattended for as 
long as 300 hours in a location 
where ac power is inaccessible. The 
logger, which supplies transducer 
excitation, uses an integrating ADC 
to minimize noise, and it stores as 
many as 100,000 readings for later 
uploading to a host PC. $1500; 16- 
channel version, $1200. 

Interface Instrument Corp, 
37845 Soap Creek Rd, Corvallis, 
OR 97330. Phone (503) 745-5620. 
FAX (503) 745-7470. — Circle No. 442 


; hee have heen emoved ed. 
edged with a tone. 


Specifications (at 23°C +5°C; <70% R.H.) 
| AC & DC Voltage 






aid. 12-20 Soe Rap ase Srna MEAN ASC tian Me © 100mv, IV, 10V, 100V, 1OOOV 
AC Accuracy (crest factor<1.5) 
(45H2~ZkHz; BAB: S IOKHZ) ath oe adeccios: 2.0%rdg +odgt 
DC Accuracy 
NG Ns bss Naaisdn seks sca clea vScajbesc savas iacaseaagsheadom O.25%rdg +2dgt 
PM he at ULL Nc, ches ona hadlesicon eusstageoentabeaties ONOhrdg +2dgt 
Maxitiitit: RESONIGION 2. cscc.ccusaltitiiisinsves.scacsoases O0.01mv in 100mvV range 
AAU. TEAR C Oo sipesnt nc peer e icln gees isis ieapidns acevebsbecusvovccvsviabetesevond 10M 
Conversion Type 
ROULP Hecate adch scone cnesa vbt cousin ved Average Sensing RMS Indicating 
Ry ADH Ceo apd desa dedivo nasi deqodarnesats AC, AC+DC True RMS 
Creat Factor Tor True RIM Ge cchisticscestasiocecsctycchsossscccsarasness 1:1 through 5:1 
Normal Mode Rejection Ratio wescsssesssneessseesens >60dB at 50/60Hz 
Common Mode Rejection Ratio vse >1204B up to 1\OOOVDC 
TIEPRQIOH EP ROE CCR asses. aieioedssudscsstsdcdbssbqasoedgt coe ORME uae eines OkV 
B Overloda Provecilon::,..:.- costa tinseaessnvccesnnecsusiticnsennnseryohe ee ‘{OOOVRMS 
F | AC & DC Current 
BAC Ce DO RARE Bigs sic cssscssvesosensencs 1000pA, 10mA, 100mA, 1000mA, 
se ashabniNle cola he cta ghcigh ooh at CaM ds staytn a cabdeds hans socs Stine oecs become 10A, 20A 
Basic AC Accuracy (45Hz-1kHz, 3dB >1OkHz) 
Br RR OND eis scRecacisasesSvcssiteqsnessdbsopgudeapevmnaises 1.7hrdg +3dgt 
Basic DC Accuracy 
BORN LVAD roc) ses iacodeonnesblvonatsodénesteevcleeseis ORE SRE O.5hrdg +1dgt 
fas ccip bse davis chbes seek gclbp au bik sheshoidphancchi PaO O.35%rdg +1dgt 
MAXIMUM RESOIUTION ..se.sssesssesseeesseesssnresseenseersaes O.1yA in the 1mA range 


™ Beckman Industrial Corporation 
Instrumentation Products Division 





Resistance 
PPA a tae Pe wia aves so zinosdbvv tose cvsnienduvanner te 100 , 1000 , 10k , 100k , 
PER EASE: ScBap isbsp titres cis jocvacs orn igst0hsnahoos MibtespbedoteteaseaneTs 1M ,10M , 20M 
Accuracy 
POM OLE Biss. sscnnvedascaiecscbibasedabaraboiasa ube valine tet tages O.S%hrdg +4dgt 
ODIO» py sxceusantsacdessaecaite Santo OCW aR MME neta evs ates O.3%rdg +4dat 
Madriint KeSOlublon siccssscssessatsinesevcssccestsesoescahigl 0.01 in 100 range 
Quetlo dl Fr BCE Clon a caecaisisocasessctaahvensesusicawruceeummimtaees vote) 5OOVRMS 
Diode/Continuity Test 
IGE vvsssesscseseassvscosnoghencpaucagandodsssonapenns tacepepicadiende boasts dhettnasih eaag en UOTE 2V 
AE GUNAGCY seseisarcncahsdssoesocovisiqanaisbehavatebpabapeebacertascadsh toupsilangaiias 1.0%rdg +5dgt 
CONTINUITY INAICATION wrsesessesseeseesereeseeees Continuous tone 75 +25 
OVEVIORA TE TOLECTION as\csieccadustiesssentcevepabeetlinatsssissestasepsimersenscatct 5OOVRMS 


Pulse Detector Type: TTL, CMOS; Threshold: 2.6V; Pulse Indication: 
To 20Hz-single tone, continuous; Pulse Width: (min) 5Ons; Pulse 
Rise Time (max): 10ns 


Capacitance 
FRA GEG vesterctgetvsscecnscecenssost cones’ Z2OnF, ZOOMF, 2uF, 2OuF, 200pF, 2mF 
PICU ONE FS WicsncahionsastensnoduidcscoXtasapanel Heda puaicAabedehoer tansdeate, 2.0%rdg +2dgt 
MAXIMUM RESOIUTION wicsscsessesssereseenecsseseeers 1O0pF in the 2OnF Range 
Gverload Provecvlony, xeasgiiacesscabincteviewstWloopaiacnlitesdincs.cke 5O0OVRMS 
Frequency 
FATED vs cvesovcvssnsssaccescostalgabiphaontuneeh 19.999kHz, 199.99kHz, 1.999MHz 
AGCUPACY creccscersessossececsdphagedpaaoieepinee ata iiinapaapiedteh apt uieh i Abed: 0.2% rdg +\dgt 
MAXIMUM RESOIUTION wrscssseseesereerereeneenessereenees 1Hz in the 19.999 range 


Overload Protection.. 






3883 Ruffin Road ¢ San Diego, California 92123-1898 
(619) 495-3200 ¢ FAX: (619) 268-0172 ¢ TLX: 249031 


MMMM 701! free: Outside California: (800) 854-2708 © Within California: (800) 227-9781 


Specifications subject to change without notice 





©1992 Beckman Industrial Corp. Printed in U.S.A. JN556 


SPR MLAs SOOVRMS 


¢ Dangerous Voltage Alert indicates inputs over 25V 
with two tones and a special LCD annunciator. 


e Low Battery Cutoff blanks the LCD to ensure that 
the meter never displays an incorrect reading due 
to low battery voltage. 





Accessories 


Test Lead Sets 
Basic test lead kit. 
Large, heavy duty alligator clips. 
Tweezer probe. 
Deluxe test lead kit. 
SMD test lead kit. 


Carrying Cases/Holsters 
VC221 Reinforced vinyl case. 
(Fits meter with holster) 
VC201 Reinforced, fabric lined vinyl case. 
(Fits meter without holster) 
H221/H221Y Gray holster/Yellow holster. 


Probes/Current Clamps/Converter 

HV231-10 AOkVDC high voltage probe. 

RF241 ODOMHz RF probe. 

CT231 2-150A AC current clamp. 

CT232 1-1000A AC current clamp. 

C1233 O-600A AC/DC current clamp. 
CT234A 4-400A AC current clamp. 
_ C1236 10-500A AC current clamp. 
/ TC253 Temperature converter. Probe required. 
_ TP254 General purpose Type K thermocouple probe. | 
TC253 is also required. | 
Type K thermocouple probe with beaded end. | 
TC253 is also ag Wake : 


| 1P255 
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Standard density FIN _—‘ Flexible interface § High-density I 
Clip provides easier ribbon (4) hooks ‘Clip provides 


Pomona offers 


access from high- to socketed access from € 
more test density QFP product headers on test clip (100, 
leads (100,132,196 custom PCB(100, 196 pin) to hi 

° pin) to standard .100 132, 196 pin). density .050 
accessories center headers. center headers 


than anyone 
in the world. 





Pomona test 
- accessories 32-pin (7x8) PLOC EEPROM Access high-pin cout 
make sure your 3 : | are easily tested wit microprocessors such as 
sss . Pomona’s 5733 QUAD CLIP®. Motorola’s 68020 or 6803( 
=“ systems and cir- (132-pin), or Intel 803868) 
cuits are working the way : (100-pin) devices with QFP 


test clips. 


they should. Professionals COAX /BNC Cables & Kits 
rely on the quality and accu- —_ Select from industry's largest 


selection of quality coax and cable 
bee of firlediea ahs oho assemblies. Right photo shows 
€ads, O 2249 BNC Cable featuring molded 


clips, to make their design, stress protection. Available in 
test, or repair faster, easier, RGS8C/U, RG59B/U, RG174/U, and 
and more reliable. RG62AVU styles. 


Broadest Selection 
Selection and availability are 
two primary reasons 
Pomona is the world’s lead- 
ing supplier of quality test 
accessories for electronics. 
















»... Maxi Universal Adapter Kit (right) contains large vari- 
~<- ety of coax connectors, intermediate couplers. Male 
and female. Plus double banana post, attenuator , 
'T’ and plug adapters. BNC, SMA, RCA, UHF, 
TNC, "F’ or"N". Universal Adapter Cable 4 
Assembly (left) works ideally with kit. 
More than likely, an autho- 
rized Pomona test acces- 
sories stocking distributor 
carries exactly what you 


need. 





Ten quality oscilloscope probe kits provide a complete 
selection of 100, 200, and 300MHz applications. Modular in 
design means flexibility and repairability for lab or field uses. 
Kits feature compatibility to all oscilloscopes, complete set of 
accessories, and excellent performance up to 300MHz. 





Specialized Test Probes/ 
Call. Alligator Clips 
FAX or write for your Miniature and heavy-duty test applications are 
f f answered with a selection of mini, medium, 
ree copy o and disposable plastic insulated alligator clips: 
Pomona’s 1 40-page Ha aaa test Avge for vie bi 
1992 Electronic Test clips; and, heavy-duty insulation-piercing test 
Accessories Catalog. bets for automotive and heavy wire gauge 
ests. 


ITT Pomona 1500 E. Ninth Street, P.O. Box 2767 Pomona CA 91767. (714)469-2900 FAX (714)629-3317 
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Peso SEWERS Tes Prechiaet Canis 
| TEST 

| ACCESSORIES BROCHURE! rOduUCT UWUICGE 
~| Includes newest Microprocessor Test 
| Clips for up to 208 pin-count devices 
| DIP, SOIC, PLCC, PGA, IC Test Clips 


LCC, POFP, & Adapters 
Clips & Adapters 


Standard Miniature Plugs & Jacks 
Banana, Pin Tip, Plugs, 
Jacks & Binding Posts 


Banana, BNC, TNC, 

UF Type N, SMA, ‘Adapters 
Phone, Phono, Alligator 

Adapters, Terminators, 
Panel/Bulkhead 
Receptacles 

Tube Test Sockets 


BNC, TNC,F,N,SMA, Connectors 
SMB, SMC, Triaxial, 

Twinaxial Audio 

(EP, XLR) Cabling 

Instructions 


Thermoplastic Boxes 
Phenolic 

Die Cast Aluminum 

Extruded Aluminum 
Connectorized 


Cable & Cord Selector : is 
Micrograbber® Single-Point 


Minigrabber® Test Clips 


Maxigrabber® 
SMD Grabber 
Minipincer™ 

Test Clips & Cords 


Miniature & Standard Jumpers 
Banana, Spade Lug, & Cables 
BNC, TNC, Pin Tips, 

Alligator, UHF, N, Triax, 

Phono, F, Phone 

Cables & Cords 


Standard, Replaceable, Test Leads & Kits 
Repairable, Tweezer, 

Test Leads & 

Accessories for 

Multimeters & 

Oscilloscopes 








Wrist Band Static Control 
Ground Cords Products 
Accessories 












Credit Card Purchases. We accept VISA. 
When placing your order, please furnish card 


P Omona Is Making Technology |" VISA number, expiration date and your telephone 
Easier To Live With. : ye sca So 


rb en 2 applied. The mi~‘mum order TTT 
oes not apply. 
1500 E. Ninth Street, P.O. Box 2767 Pomona CA 91767. (714)469-2900 FAX (714)629-3317 Pomona 


Until now, putting mass storage 


into a truly mobile 


system had its challenges. 








Introducing Intel’s 20MB 
card and 8Mb chip. 
Now you can pack all the 
benefits of solid-state mass 
storage that your customers 


want into sub- Products Available 
notebooks and | smb FlashFile™ 


component 


palmtops. At #28FOO8SA 

a price that’s 
1 Series 2 

never been possible before. | 377. 


* Based on our ETOX”™ I 0.8u “a 
‘process, our new 8Mb FlashFile” 





© 1992 Intel Corporation. ETOX and FlashFile are trademarks of Intel Corporation. 
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components and 20MB Flash card provide the 
highest density, block-erasable memory avail- 
able. Which makes them the perfect fit for your 


next mobile design. 


Intel Flash avoids the excess baggage of tra- 


Features 


85ns read access 

Block erasable — 

0.2u\A “deep sleep” power mode 
100K erase cycles per block 
AutoErase — = 


4, 10 & 20MB capacities 
Requires 90% less power & 80% 
less weight than hard disks 

Over | million hours MTBF 
68-pin PCMCIA/IJEDEC approved 





ditional memory. No 
more lugging around 
heavy, bulky battery 
packs. Or fragile hard 
disks. Instead, you get a 
lighter, faster and more 
reliable alternative. One 









$29.90 for 8Mb components and $611.50 for 
20MB cards. It’s just what you’d expect 
from the company that’s shipped 9 out of 


10 flash devices since 1988. 


which runs all day on AA batteries. 
at’s more, with Microsoft’s 

Flash File System, your users can 

finally pack along their favorite DO 


EE UTS software in <aNerrere So if your memory can’t hold its 
——— = durable, solid- own, bag it. Call (800) 548-4725 and ask 
statememory. _ for Lit. Pack. #C8A07, or return the attached reply 
Plus, we’re card. And learn how easily your next system 
also stuffing all can get carried away. 





1990 91 92 93 94 95 this memory into 
a very small price. In fact, in OEM quantities, 
Intel Flash is competitive with DRAM—just 
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Using floorplanning tools 










SOME IC-INDUSTRY EXPERTS SAY THE 
CAE market offers no good floorplanning tools. 
Yet Compass Design Automation has had a prod- 
uct on the market since May 1989, 
and silicon vendors such as LSI Logic 
and Vertex Semiconductor offer 





to do a preliminary physical floorplanners for their customers’ 
layout and predict intercon- use. Given starting prices of $25,000 


nect delays lets you short- 1° $50,000, the people who buy these 


circuit the layout-and- 


resimulate loop. 


floorplanners must need them and 
expect to use them. 

_ Floorplanning tools let IC logic de- 
_ signers do preliminary layout and es- 
timate interconnect delays in minutes to hours 
on a workstation using software priced from $30,000 
(Fig 1). Without these tools, designers must wait 
days to weeks for a layout house to create a physi- 


cal layout using software priced on the order 
of $300,000. Floorplanner vendors and users of 
in-house tools claim accurracy better than 90% 








for their tools’ estimates of interconnect delay. 

One reason floorplanners—including good 
ones—have begun emerging is that feature sizes 
have dropped steadily. Feature sizes impact the 
timing budget through both geometric and physi- 
cal principles. By simple geometry, smaller-size 
gates leave more room on the die for more gates 
to talk to each other across longer interconnect. 
Physically, smaller gates switch faster. Many of 


today’s tiny gates switch at subnanosecond 
speeds. 


A state-of-the-art design in 1987 may have had 
a gate delay of 1.4 nsec and a wire delay of 0.3 
nsec from one gate to the next. One of this year’s 


designs may have a gate delay of 0.5. nsec 
















Fig 1—The LPACE floorplanning tool from 
LSI Logic displays interconnect conceptually — 


by mapping it to the center of each logic 
block. 
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and a wire delay of 0.7 nsec (Fig 
2). Such numbers shift the focus of 
the timing budget from gates to 
interconnect. In fact, interconnect 
delay often determines whether a 
logic design still works after physi- 
cal layout. Thus, layout considera- 
tions are inching steadily closer to 
the front end of a logic designer’s 
work. As submicron feature sizes, 
subnanosecond gates, and 100,000- 
gate designs become standard, look 
for floorplanning to become a rou- 
tine part of ASIC design. 

The term “floorplanner” origi- 
nated with IC designers who create 
physical-level layouts. The name 
can be misleading: Logic-partition- 
ing tools, die planners, and prelimi- 
nary-layout tools all lay claim to the 
name “floorplanners.” Also, the 
name fails to reveal which of several 
approaches—if any—a floorplanner 
uses to predict postlayout timing 
(see box, “How floorplanning tools 
estimate timing”). You have to read 
the fine print to know what you’re 
buying. 

Logic-partitioning tools let you 
allocate functions from a logic hier- 
archy to silicon real estate. Such 
software packages would more ac- 
curately be called partitioning tools. 
Die planning is estimating the die 


1.4 nSEC 
0.3 nSEC 


| 14nSeC 





RING 
ide Uy 
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O5nSEC 


0.7 nSEC 
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Fig 2—Interconnect delay dominates the total delay for newer technologies. 


area required to implement a logic 
design and making sure that blocks 
that talk to each other often or at 
high speeds are spatially close. The 
logic designer’s goals are twofold: 
utilizing the entire die area and 
minimizing the length and count of 
wire between blocks. This type of 
tool is a die planner. Some of these 
tools can also calculate a rough esti- 
mate of interconnect delay. 
Preliminary-layout tools—called 
floorplanners in this article—let 
you allocate on-chip physical area 
and get quantitative feedback on 
the resulting interconnect delays 
and routing congestion. Floorplan- 
ners are desktop tools for inter- 
active use; the tools are not batch 


How floorplanning tools estimate timing 


oriented. Within minutes after 
inputting data, the floorplanner 
exports timing data to your simu- 
lator for another design-verifica- 
tion run. 


Using floorplanners 


Floorplanning serves as an inter- 
active link between logical design 
and physical layout. As a logic de- 
signer, you floorplan a design after 
a trial logical design and schematic 
capture. At that time you should 
have the following in hand: 

@ A logic hierarchy, or list of func- 
tional blocks 

@ In cell-based designs, a list of 
compiled blocks 

@ A netlist 


Floorplanning tools usually use one of two approaches 
to produce timing estimates. The statistical approach 
is associated with die planners; the routing-based ap- 
proach is typical of floorplanners. 

When using a tool without trial-layout capabilities, 
you can make preliminary estimates of layout timing 
effects based on the total gate count and number of 
loads. Using this approach, which is sometimes called 
the global-incremental-capacitance method, you assign 
the same capacitance to any wire with a given number 
of loads. To refine this crude approach, you may adjust 
estimates to reflect block size and location within the 
logical hierarchy. This method is a rule-of-thumb, or 
statistical, approach: You extrapolate from average 
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prelayout delays for a broad class of interconnect 
based on information from previously routed designs. 
A floorplanner, on the other hand, does a simplified, 
preliminary layout. The tool models interconnect, with 
the exception of clock nets, as lumped capacitance. It 
determines wire length by performing iterative routings 


through a grid of user-defined size. You may be able 


to designate a finer grid or more iterations to improve 
accuracy. After modeling other nets as lumped capaci- 
tances, the floorplanner may perform RC-tree, or dis- 
tributed-parameter, routing for clock nets. The RC-tree 
technique models trace resistance and capacitance as 
well as gate capacitance and the distribution of gates 
along traces. 








e A library that characterizes 
the silicon technology you'll be 
using. 

By this point, you have also iden- 
tified cells as “hard,” “firm,” or 
“soft.” The function of soft macros 
is fixed—for example, implement- 
ing an 8051 microcontroller—but 
the cell’s placement and routing are 
adjustable. For firm macros, func- 
tion and placement are fixed, but 
routing depends on how you use the 
cell in the design; for example, var- 
ied fan-outs. All three aspects of 
hard macros are fixed. 

Floorplanners perform most 
tasks automatically on a first pass 
and let you manually adjust the re- 
sulting design. The tasks fall into 
four categories: specifying pinout, 
placing logic blocks, routing the 
wire, and satisfying design con- 
straints for special signals. 

To specify pinout, you designate 
the number and size of I/O pads 
around the perimeter of the die. 
The pad count follows from logic- 
partitioning decisions. Pad sizes 
correspond to the power through 
the pad and the bondout method 
you employ. The NCR Chip Plan- 
ner, an in-house, silicon-specific die 
planner, attempts to spread pads so 
that the die is as square as possible. 
If the core geometry limits the pad 
layout, the tool spreads the pads 
as evenly as possible around the 
edges. The tool also recommends 
the number of power and ground 
pads based on total gate count and 
the number of simultaneously 
switching chip outputs. 

During block placement, a 
floorplanner translates the logic hi- 
erarchy to a physical area alloca- 
tion, as Figs 3 and 4 show. Floor- 
planners perform this function auto- 
matically; die planners may not per- 
form it at all. As in pe-board layout, 
blocks that accept chip input or out- 
put should be near their respective 
I/0 pins. Large, hard-coded blocks 
tend to draw substantial power and 
therefore should also be near the 
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Fig 3—The U numbers connect the logical and physical hierarchies. The top node of the 
logical hierarchy identifies the overall circuit name. Intermediate nodes identify subfunc- 
tions. The “leaf nodes” at the bottom of the logical hierarchy correspond to the smallest 
blocks shown on the floorplan of the ASIC’s physical area. 
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Fig 4—LSI Logic’s LPACE floorplanner shows logical and physical hierarchies in side-by-side 
windows. 


outer edges of the chip to share 
power and ground with I/O. 
Floorplanners do wire routing 
automatically after block placement. 
Clock nets and critical nets require 
special treatment. With picosecond 
clock-skew budgets, the task of rout- 
ing clock trunks at Vertex Semicon- 
ductor is done independently of 
floorplanning, according to Bob 
Feretich, vice president of engi- 
neering. Because leaf nodes, which 
are at the bottom of a logic hierarchy, 
receive priority in automatic place- 
ment, you should define critical nets 


at that level. If you do, floorplan- 
ning tools are more likely to meet 
that constraint on the first. pass. 

After routing, a floorplanner dis- 
plays a congestion map that illus- 
trates wire density. Simple display 
schemes are line based. They show 
all the nets connected to a logic 
block as lines radiating from the 
center of that block (Fig 1). An al- 
ternate line-based display mode il- 
lustrates the gross density of inter- 
block nets by using variations in a 
single line’s thickness or color. 

The more detailed congestion 
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maps are area based. They illus- 
trate wire density through: each 
block of a grid by means of color 
coding, as Fig 5 shows. Whatever 
the display technique, you use the 
congestion display to identify areas 
in which the floorplanner failed to 
meet your logic-design constraints, 
such as critical net timing, or in 
which physical-design rules may not 
be met during the final place and 
route. Such areas are candidates for 
reworking by hand. 

After you’ve completed your 
floorplan, in most cases you re- 
simulate; that is, you output your 
timing data to your simulator and 
rerun your design-verification se- 
quence. On your last iteration, you 
send your floorplanner output to a 
place and route tool. This output 
takes the form of a gate-level de- 
scription such as an NDL file or an 
EDIF file. Such a file contains de- 
scriptions of raw coordinates, bus- 
ing, and the regrouping of block 
information. 

Vertex Semiconductor’s Bob 
Feretich says, “It’s a common mis- 
perception that there is no penalty 
for floorplanning.” In fact, using 
floorplanning incurs an area penalty 
that buys more predictable timing 
by placing blocks at hard-boundary 
locations before the final place and 
route. Barbara Kalkis, director of 
marketing communications at Com- 
pass Design Automation, says that 
the maximum area penalty is about 
25% in users’ experience with the 
company’s tools. On the other hand, 
using a floorplanner may increase 
area utilization by as much as 25% 
because of streamlined routing, 
says Daniel Skilken, director of 
worldwide product marketing for 
Compass. The characteristics of a 
particular design determine net 
area loss or gain. Even if floorplan- 
ning increases the area of your de- 
sign, you'll still benefit from the re- 
duced number of layout cycles and 
the attendant costs. 
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Fig 5—Color coding shows variation in routing congestion in Compass Design Automation's 
Gate Assistant and Chip Assistant floorplanning tools. 


Because a floorplanner acts as a 
bridge tool between logic design 
and physical design it requires li- 
brary files that characterize the tar- 
get silicon. To protect competitive 
advantage and market position, 
semiconductor manufacturers keep 
many physical technology specifica- 
tions confidential. Floorplanner 
vendors have to encrypt such data 
to include it in their tools. 


Third-party tools 


Third-party floorplanners can be 
useful for semiconductor companies 
who want tools without developing 
them in house and for systems 
houses. Two examples of third- 
party floorplanners are a 3-year-old 
tool from Compass Design Automa- 
tion and Cadence Design Systems’s 
newly announced Preview tool. 

Compass offers two floorplan- 
ning tools: Chip Assistant for cell- 
based design and Gate Assistant 
for gate arrays. The tools can cre- 
ate floor-plans automatically, or 
you can control placement man- 


ually for important blocks. A color- 
coded display shows net density 
and the routability of the floor- 
planned design. 7 

Compass’ floorplanning tools ac- 
cept input from 10 major vendors’ 
schematic-capture packages. The 
floorplanners automatically calcu- 
late interconnect delay estimates. 
This information is suitable for back 
annotation into any of 18 CAE tools 
from the 10 vendors for timing veri- 
fication and place and route. Among 
those tools are simulators from 
Mentor Graphics (Wilsonville, OR), 
Cadence, Dazix (Huntsville, AL), 
and Viewlogic (Marlboro, MA). The 
floorplanners can be used for silicon 
from seven vendors, including Na- 
tional Semiconductor (Santa Clara, 
CA), Hitachi (Brisbane, CA), and 
Sierra Semiconductor (San Jose, 
CA). The tools each sell for $50,000. 
Fig 5 shows a screen shot of a Com- 
pass congestion display. 

Cadence Design Systems an- 
nounced Preview, a new floorplan- 
ner, at this year’s CICC (Custom 
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INTRODUCING MICRO-CAP IV. 
MORE SPICE. MORE SPEED. 
MORE CIRCUIT. 


PC-based circuit analysis just became faster. 


More powerful. And a lot easier. Because 
MICRO-CAP IV is here. And it continues a 
12-year tradition of setting CAE price/ 
performance standards. 


Put our 386/486 MICRO-CAP IV to work, 
and you'll quickly streamline circuit creation, 





from SPICE 2G.6 models plus extensions. Compre- 
hensive analog behavioral modeling capabilities. 

A massive model library. Instant feedback plotting 
from real-time waveform displays. Direct schematic 
waveform probing. Support for both Super and 
Extended VGA. 

AC Analysis And the best is still less. At $2495, MICRO-CAP 


simulation and edit-simulate cycles — on circuits as large as outperforms comparable PC-based analog simulators — even 
10,000 nodes. In fact, even our 286 version deliversa quantum those $5000+ packages — with power to spare. Further, it’s 
leap upward in speed. Because, for one thing, MICRO-CAP IV available for Macintosh as well as for IBM PCs. Write or call 


ends SPICE-file-related slowdowns; it reads, writes and for a brochure and demo disk. And experience firsthand 
analyzes SPICE text files and MC4 schematic files. It also added SPICE and higher speed — on larger circuits. 
features fully integrated schematic and text editors. Plus an ce nn at een eae ei a 
interactive graphical interface — windows, pull-down menus, SE EAT. Tt TE SS 
mouse support, on-line HELP and documentation — that 1021 S. Wolfe Road 

boosts speed even higher. Sunnyvale, CA 94086 


Now sample MICRO-CAP IV power. It comes, for example, (408) 738-4387 FAX (408) 738-4702 
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Integrated Circuits Conference). 
The tool is slated for shipping dur- 
ing the third quarter of 1992 for 
Sun-4 workstations; versions for 
several other workstations will ship 
in the fourth quarter. Preview ac- 
cepts input from schematic-capture 
tools or hardware-description lan- 
guages or as a mixture of gates and 
behavioral-level blocks. The tool’s 
hierarchy manager maps the behav- 
ioral description to physical blocks 
and provides a link between parti- 
tioning logical and physical hierar- 
chies. Preview does automatic block 
floorplanning, estimates area and 
timing based on a preliminary lay- 
out, and sells for $25,000. 


Silicon-specific tools 


LSI Logic recommends floorplan- 
ning to customers whose designs 
have more than 10,000 gates, ac- 
cording to the company’s Design 
Tools Marketing Manager Arun 
Kelapure. He says that most of the 
company’s ASIC-designer custom- 
ers have bought the company’s 
LPACE and LBOND floorplanning 
tools. These tools ship bundled with 
Silicon Integrator, LSI’s $80,000 
design tool set. The average cus- 
tomer makes designs in the size 
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range of 30,000 to 40,000 gates. The 
company projects that the average 
design size will increase to 70,000 
to 80,000 gates over the next three 
quarters. As gate counts increase, 
floorplanners are likely to see even 
more use by LSI customers. 

Fujitsu’s internal floorplanning 
tool is called Macaroni and runs un- 
der the X-Window System on Sun 
workstations. The tool reads from 
Fujitsu’s netlist format and supple- 
ments it with a file containing place- 
ment information. It also makes ca- 
pacitance-based timing estimates 
for simulation purposes. Nitin Deo, 
manager of applications engineer- 
ing for ASIC marketing at Fujitsu, 
says the company started using 
floorplanners with ECL technology 
in 1987 and is now using the tools 
for CMOS and BiCMOS. 

Vertex Semiconductor uses three 
classes of floorplanning tools in 
house, according to Bob Feretich. 
The first, called a master-slice com- 
piler, desig-nates area for I/O, stan- 
dard cells, and routing (“master” 
here means without metallization). 
The second class of tool acts as a 
front-end to place and route tools. 
The third lets the company’s ASIC- 
design customers cluster groups of 


gan os Osa 
(408) 432-9413 
Nitin Deo | 

) Applic 


ist opie Conk 
_ 1501 Mec 
Milpitas, CA 95035 

_ (408) 433-7527 

Arun V Kelapure 
Design Tools Marketing ence 
Circle No. 681 


arthy Bld, MS. .. 196 


Manager 
Circle No. 683 





logic functions to make timing more 
predictable. 

The future of ASIC floorplanning 
tools may be in the hands of silicon 
houses. According to Compass De- 
sign Automation’s Daniel Skilken, 
one key to the growth of floorplan- 
ners is foundry support. Floorplan- 
ning burdens the silicon vendor 
with supporting files that describe 
such layout data as cell size, legal 
placement sites, base array archi- 
tectures, and calculating wire delay 
from layout geometries. 

In return for that additional work, 
however, the vendor can expect bet- 
ter customer satisfaction because of 
reduced timing problems and 
smoother work flow during place 
and route. In return for their in- 
vestment in a floorplanner, ASIC 
designers stand to gain control over 
timing and reduce their dependency 
on layout turnaround cycles. And, of 
course the third party to the trans- 
action, the EDA vendor, gets to sell 
more of a new category of tool. Gli 
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LITTLE FOOT 


"SIZE IS POWER" 
DEBUNKING THE MYTH 








ger 
ci 


The myth of mass. 
Many say, “Size is 
power.” We say different. 
Sometimes it’s just hard 
to believe a device so small can dissipate 
so much power. A full 2 watts. But 
LITTLE FOOT™ does. 

It also delivers the highest current 
rating available, up to 6 amps, in a tiny 
SOIC-8 package. Just what you need for 
motor control, load switching, and 
DC/DC conversion in applications where 


space and heat are critical constraints. 

How else can you design one or 
two powerful MOSFETs into your system 
in less than five one-hundredths (0.05) 
of a single square inch? 


Use the world’s smallest evalua- 
tion board...and see for yourself. 
Siliconix simplifies circuit 
testing by providing you with a 
mini-evaluation board. It’s only 
Yo" x Yo" Just solder LITTLE 
FOOT to the mini-board and 


Part Number & Type ViBR)Dss Ip Rps(on) 
Si9400DY (Single P-Ch au. ed (02D 
Si9405DY (Single P-Ch)  -20 -38 0.10 
Si9410DY (SingleN-Ch) 30 63 0.03 








Si9420DY (Single N-Ch) 200 1.0 1.00 drop it into your socket. 
Si9942DY (N- & P-Ch) 7 FF ee . ‘ 
oe LITTLE FOOT is designed 
Si9952DY (N- & P-Ch) Ae for manufacturability. 
2) 28 026 LITTLE FOOT simplifies your 


919953DY (Dual P-Ch) ee ee 
9i9955DY (Dual N-Ch) a. LU 
Si9956DY (Dual N-Ch) aS... 
Si9959DY (Dual N-Ch) a) 20 ~~ OU. 


assembly process because 
Siliconix’s SOIC packaging is 
compatible with the digital 










devices on your board. 
And its two-MOSFET 
capability means you 

use fewer components 
and get higher system reliability. 

LITTLE FOOT cuts your costs and 

reduces set-up time. And there are no 
solder voids, no lead trimming, and no 
tube jamming. 


Get the LITTLE FOOT big 
advantage. 

Call our toll-free hot line now! 
1-800-554-5565, ext. 969. Ask for your 
LITTLE FOOT design kit and evaluation 
board. And remember, at Siliconix we're 
bringing a seamless power interface to 
the digital world. 


& ge wi 
Siliconix 
2201 Laurelwood Road, Santa Clara, CA 95056 


© Copyright 1992 Siliconix, Inc. 
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Software package lets you postpone 
selecting field-programmable parts 


The place-and-route modules of the 
FPGA Foundry software package 
accept timing constraints that let 
you define clock restrictions or path 
delays. The constraints alleviate 
the necessity of running several 
place-and-route iterations; the de- 
terministic result will either meet 
your constraints or fail to complete. 
On failures, you can relax your con- 
straints and try again. 

The software provides device in- 
dependence by converting your de- 
sign into low-level-logic intermedi- 
ate data structures. However, the 
software still maintains whatever 


device-specific information you pro- 
vide as part of the structure. As a 
result, you can design to a particu- 
lar FPGA using macrocells and logic 
geared toward that architecture, 
yet still experiment with alterna- 
tives. Similarly, you can use the 
software to prototype or convert 
designs between masked semicus- 
tom implementations and FPGAs. 
Outputs from the software in- 
clude a cross-reference file, a utili- 
zation report, a file containing tim- 
ing delays for back annotation into 
your simulator, and an output file 
to program the FPGA. The cross- 


reference file lets you find buried, 
replaced, or deleted nodes between © 
the schematic and the layout. The 
report generator provides feedback 
on path and net delays, logic-block 
and I/O utilization, and remaining 
FPGA resources. 

The software runs under MS 
Windows on DOS workstations and 
on Unix-based workstations run- 
ning the X-Window system and Mo- 
tif. Prices start at $18,000. 

Neocad Inc, 2585 Central Ave, 
Boulder, CO 80301. Phone (303) 
442-9121. FAX (303) 442-9124. 

Circle No. 734 


Design system for pc boards and MCMs 
addresses electrical and physical rules 


Board Station 500, a system for de- 
signing pe boards and multichip 
modules (MCMs), combines high- 
speed analysis with place-and-route 
algorithms that use timing con- 
straints. As aresult, the system can 
help you control and analyze physi- 
cal effects and maintain signal in- 
tegrity. It identifies electrical-rule 
violations in real time and guides 
you in meeting design require- 
ments. 

To use the system, you specify a 
set of electrical rules: method of in- 
terconnect, topology constraints, al- 
lowable interconnect delays, and 
impedance characteristics. The sys- 
tem then maps those rules into a 
set of physical rules. The high- 
speed, interactive place-and-route 
algorithms use these physical rules, 
thus enabling the physical repre- 
sentation to meet the electrical re- 
quirements you have specified. The 





principle physical rules are net top- 
ology, minimum- and maximum- 
length control, stub-length control, 
matched-length control for elimina- 
tion of clock skew, via limits, auto- 
matic termination assignment, 
layer restrictions, balanced-pair 
routing, parallelism control, and 
shielding generation. 
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The system runs on HP Apollo, 
HP Series 700, and Sun SPARC 
workstations. $125,000. 

Mentor Graphics Corp, 8005 SW 
Boeckman Rd, Wilsonville, OR 
97070. Phone (800) 547-3000, Dept 
109, or (503) 685-8000. FAX (503) 
685-8001. Circle No. 735 
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Group of software tools 
checks board layout and design 


The Allegro CBD (correct-by-de- 
sign) suite of tools facilitates board 
design by interactively checking de- 
sign, electrical, and physical rules. 
The tools have the potential to 
eliminate iterative post-design veri- 
fication and validation. 

The CBD system allows electri- 
cal, physical, and thermal con- 
straints of three types: always en- 
forced, deferred until the design is 
batch-mode checked, or not en- 
forced. In addition, you can lock 
constraints to prevent users from 
overriding them. Jf you define con- 
straints properly, you can avoid dif- 
ficulties such as settling delays, tim- 
ing skew, signal reflections, and 
crosstalk. 

To ease constraint development, 
you can group signals, components, 
or other features. Further, you can 
define technology-dependent or 





technology-independent constraints 
for particular conductor, dielectric, 
and positive- and negative-plane 
layers. Technology independence 
lets the software impose the con- 
straints on boards fabricated using 
printed-circuit, hybrid, multiwire, 
or any of the multichip-module tech- 
nologies. 

The software is a free upgrade 


Workstation brood adds 
low-end machine and servers 


An entry-level workstation and four 
servers expand the HP 9000 Series 
700 family of PA-RISC-based work- 
stations. The Model 710 has an en- 
try-level price of $7490 and delivers 
49.7 SPECmarks, 57.9 MIPS, and 
12.2 Mflops using a 50-MHz CPU. 

The base machine is diskless, has 
16 Mbytes of memory, handles 
graphics having as many as eight 
image planes, and includes a 19-in., 
1280 x 1024-pixel-resolution gray- 
scale monitor. Color options include 
a 16-in. 1024 x 768-pixel monitor 
($4000) or a 19-in. 1280 x 1024-pixel 
monitor ($6500). 

You can add as much as 840 M- 
bytes of internal disk storage in 
four half-height slots or 9.4 Gbytes 
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using external disk arrays. The low- 
end workstation also accepts 1.44- 
Mbyte, 3’4-in. floppy-disk drives, 
CD-ROM storage, or 2 Gbytes of 
3.5-In. DDS (direct-digital-synthe- 





to Allegro customers who have a 
maintenance contract. Depending on 
software configuration, new users 
can buy the software for $12,500 to 
$60,000 to run on Sun, DEC, IBM, 
and HP-RISC workstations. 
Cadence Design Systems, 2 
Omni Way, Chelmsford, MA 01824. 
Phone (508) 256-2300, ext 247. 
FAX (508) 250-0087. Circle No. 736 


sizer) tape. You can increase the 
computer’s main memory to as 
much as 64 Mbytes using error- 
correction-code single inline mem- 
ory modules (SIMMs). 

The four servers come in four 
configurations ranging in price from 
$23,440 to $87,638. The servers en- 
hance network capacity via an in- 
ternal-disk capacity of as much as 
2.6 Gbytes and an external capacity 
of 236 Gbytes. All servers have two 
8-Gbyte, 4-mm DAT (digital-audio- 
tape) drives, and a 600-Mbyte CD- 
ROM. You can stuff the main mem- 
ory with 32 to 384 Mbytes of RAM. 

Hewlett-Packard Co, 19310 Pru- 
neridge Ave, Cupertino, CA 95014. 
Phone (800) 752-0900. Circle No. 737 


TOKIN TECHNOLOGY UPDATE 





Minimum Daily Requirement 


When you need something 
extra to get you through 
your next project, try a dose 
of TOKIN Surface Mount 
Devices (SMDs). Designed to 
provide maximum working 
room in tight spaces, TOKIN 
SMDs offer the ideal remedy 
for downsizing computers 
and other electronic or 
communications equipment 
and systems. What’s more, 





Compact TOKIN Surface M 


TOKIN SMDs 
come in a wide 
range of sizes to ensure 
you of the right formulation 
for your‘own special needs. 
EMC components—such as 
EMC Chip Filters and ultra- 

small Solid Chip Inductors 


a * 


Mount Devices. 
get you through the day with flying colors. 


frequency power supplies, 
data terminals, personal 















computers, and so on. SMD 

Transformers make for easy 

high-density mounting on 

a wide range of communica- 
tions equipment. And High- 


and SN Coils— capacitance Multilayer 
counter noise | Ceramic Capacitors enable 
emissions automatic mounting on PC 
from com- boards. If you’re not getting 
pact, high- the SMDs you need to get 
you through the day, be sure 
to call TOKIN. 

















Tokin Corporation : ; 


Hazama Bldg., 5-8, Kita-Aoyama 2-chome, Minato-ku, Tokyo 107, Japan 
Phone: 03-3402-6166 Fax: 03-3497-9756 

Korea Representative Office 

#602, Champs-Elysees Bldg., 889-5, 

Daechi-Dong, Kangnam-gu, Seoul, Korea 

Phone: (2) 569-2582~5 Fax: (2) 544-7087 


Tokin America Inc. 
155 Nicholson Lane, San Jose, California 95134, U.S.A. 


Phone: 408-432-8020 Fax: 408-434-0375 


Chicago Branch - 

9935 Capitol Drive, Wheeling, Illinois 60090, U.S.A. 

Phone: 708-215-8802 Fax: 708-215-8804 

Boston Branch 

945 Concord Street, Framingham, Massachusetts 01701, U.S.A. 
Phone: 508-875-0389 Fax: 508-875-1479 


CIRCLE NO. 90 





Tokin Europe GmbH 


Tokin Electronics (HK) Ltd. 


Room 806 Austin Tower, 22-26A Austin Avenue, 
Tsimshatsui, Kowloon, Hong Kong 

Phone: 367-9157 Fax: 739-5950 

Taiwan Liaison Office 

3F-4, No.57 Fu Shing N. Road, Taipei, Taiwan — 
Phone: (02) 7728852 Fax: (02) 7114260 
Singapore Branch — 

140 Cecil Street, No.13-01 PIL Bidg., Singapore — 
Phone: 2237076 Fax: 2236093, 2278772 








Knorrstr. 142, 8000 Miinchen 45, Germany _ 
Phone: 089-311 10 66 Fax: 089-311 35 84 
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No ONE OFFERS MoreE | MEG SRAMS. PERIOD. 


ore variety. More speeds. More Darkaces 


SRAMs built to run at extended operating feinpelatures, yet. 


- take ony 12 pe . 
cache and quick > 
30 you can get better 


make | the history. 
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Autorouters For 
Unix Workstations 


Pads-Force Routers use gridless 
technology and a shape-based data 
structure. Force Router I has a set 
of tools for SMD, PTH, and high- 
density designs. Force Router II 
adds tools that let you set trace 
pairs, balanced signals, signal- 
length matching, and layer restric- 
tions. Both versions run on Sun 
SPARCstations. Force I, $25,000; 
Force II, $89,000. 

Pads Software Inc, 119 Russell 
St, Suite 6, Littleton, MA 01460. 
Phone (508) 486-9521. FAX (508) 
486-8217. Circle No. 402 





Standards Database Software 


Standards Infodisk is a comprehen- 
sive bibliographic database of na- 
tional and international standards 
on a CD-ROM disk. It covers more 
than 180,000 standards and specifi- 
cations from more than 60 issuing 
authorities in the US, the UK, Ger- 
many, France, Canada, and Austra- 
lia; it also includes standards from 
international bodies such as IEC, 
ISO, and CEN. The more than 
40 US organizations covered in- 
clude AIAA, AMS, AN, ANSI, 
ASHRAE, ASME, ASQC, ASTM, 
EIA, IEEE, IPC, MS, NEMA, 
SAE, and UL. More than two dozen 
European and international organi- 
zations are included. The product 
is a search tool that provides infor- 
mation for each standard and in- 
cludes a title (in English), revision 
history, country of origin, subject 


Computer-Aided Engineering 


classification, and equivalent stan- 
dards. When one standard refers to 
another, you can instantly access 
the second one with a “hot” key. 
The disk contains additional sum- 
maries of more than 50,000 stan- 


dards; summaries of US industry 


standards specify whether or not 
the standard is acceptable to the US 
Department of Defense. Searches 
are in plain English; you can specify 
one or more parameters, including 
document number, title, revision 
date, country of origin, subject, or 
key word or phrase. To use the 
product, you need a PC XT, MS- 
DOS 38.0, and a CD-ROM drive. 
$2195. 

Document Engineering Co Inc, 
15210 Stagg St, Van Nuys, CA 
91405. Phone (800) 363-3647; (818) 
782-1010. FAX (818) 782-2374. 

Circle No. 403 


Design-Synthesis Software 


The Complete Optimization/Re- 
targeting Environment (CORE) 
gives you the ability to select from 
a variety of FPGA technologies at 
any point in the design cycle. It ac- 
cepts multiple design-entry meth- 
ods, allowing you to use netlists, 
Boolean equations, and hardware- 
description languages singly or in 
combination. It accepts ABEL, 
CUPL, and MINC through 
PALASM; it takes Verilog HDL 
through a netlist format. From 
$8000/seat. 

Exemplar Logic, 2550 Ninth St, 
Suite 102, Berkeley, CA 94710. 
Phone (510) 849-0937. FAX (510) 
849-9935. Circle No. 404 


IC-Design Software 


Chipcrafter 3.0 lets designers use 
performance criteria to determine 
a chip’s physical layout. It features 
module libraries (with standard 
cells, memories, and data-path ele- 
ments), fully automated place and 
route, and logic synthesis. This new 





version offers open-architecture in- 
terfaces for the most popular CAE 
tools. From $24,000. 

Cascade Design Automation, 
3650 I13Ist Ave, Suite 650, Belle- 
vue, WA 98006. Phone (206) 643- 


0200. Circle No. 405 


Linear-Circuit Analyzer 


Analyser III analyzes designs for 
filters, crossover networks, wide- 
band amplifiers, antenna-matching 
networks, radio and TV IF amplifi- 
ers, chroma filters, linear inte- 
grated circuits, and more. It dis- 
plays the frequency response of a 
circuit (from 0.001 Hz to tens of 
GHz), not only in terms of gain but 
also input and output impedances, 
phase responses, and group delay. 
$375. 

Number One Systems Ltd, Har- 
ding Way, Somersham Rd, St Ives, 
Huntingdon, Cambs PE17 4WR, 
England. Phone (0480) 61778. 
FAX (0480) 494042. Circle No. 409 


Parts-Selection Aid 
With Spice Models 


The High Performance Selection 
Guide helps designers find the right 
Burr-Brown linear components for 
their designs. The guide comes on 
an IBM PC-compatible disk; it con- 
tains more than 1000 component 
models, an industry cross-reference 
section, sales-office listings, appli- 
cations literature, and price and or- 
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dering information. This update of 
the guide contains more than 70 
Spice models of the supplier’s op 
amps, difference amps, and instru- 
mentation amps. You can specify as 
many as 30 parameters when 
searching for a part. You can also 
search for parts without knowing a 
complete part number; type in a 









TOMORROW, 


It’s called the Leasametric Workstation 
Rental Program. And it means that as an 


Authorized Sun Rental Company, we can 


get you the latest Sun worksta- 
tions as soon as you need them. 


Perform any maintenance and 


Sun, Sun Microsystems and the Sun logo are trademarks or registered trademarks of Sun Microsystems, Inc. 


CIRCLE NO. 92 
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PUTA SUN 
WORKSTATION ON 
YOUR DESK FOR 
ABOUT A GRAND. 
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partial number, and the search pro- 
gram will do the rest. New features 
include editing search parameters 
so that you don’t have to re-enter 
them for every search. The disk lets 
you access 11 product categories: 
analog-circuit functions, analog-to- 
digital converters, digital-to-analog 
converters, de/de converters, in- 





repair while you've got them. And you 
can send them back as soon as you are 
done with them. All on a payment pro- 
gram that can save you thousands. 


Isn’t renting grand? 


1-800-553-2255. 






strumentation amplifiers, isolation 
amplifiers, multipliers, operational 
amplifiers, references, sample/hold 
amplifiers, and voltage-to-fre- 
quency converters. Free. 
Burr-Brown Corp, Box 11400, 
Tucson, AZ 85734. Phone (800) 
548-6132; (602) 746-1111. FAX 
(602) 889-1510. BBS (602) 741-3978 
300/1200/2400 8,N,1. Circle No. 406 





DOS-Based Router 


CADstar Advanced Router/DOS, a 
single-user version of a package 
that has been available for Unix, 
allows automatic routing of com- 
plex, high-density boards. The 
package features a fast, single-pass 
mode that lets you analyze potential 
routing success and a rip-up-and- 
retry algorithm for rerouting traces 
that can’t be completed. A shove- 
aside algorithm moves traces aside 
to provide more room. $2750. 
Racal-Redac, 238 Littleton Rd, 
Westford, MA 01886. Phone (508) 
692-4900. FAX (508) 692-4725. TLX 
948185. Circle No. 407 


Bus-Design Timing-Analysis Tool 
The Busdesigner/AT software tool 
reduces the hundreds of stringent 
timing specifications of the IBM 
AT, ISA, and EISA bus standards 
into a small group of requirements. 
The software lets a designer rapidly 
check a variety of architectures dur- 
ing a board’s design stage. Once the 
designer settles on an architecture, 
the tool automatically generates 
timing diagrams complete with all 
timing margins for each type of bus 
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cycle. Timing models include I/O, 
memory with wait states, DMA cy- 
cle, memory refresh, and bus-mas- 
ter arbitration. The tool flags and 
highlights all timing violations, thus 
providing a design check before you 
build actual circuits or run complex 
simulations. You can change spe- 
cific components and analyze the ef- 
fects on the bus interface. Back- 
plane propagation and clock-rate 
variables are available. Busde- 
signer/AT runs on top of the com- 
pany’s Timingdesigner graphical, 
interactive signal analyzer, which 
runs on PCs. Busdesigner/AT, 
$695; Timingdesigner for Windows, 
$995. 

Chronology Corp, 2721 152nd 
Ave NE, Redmond, WA 98052. 
Phone (206) 869-4227. FAX (206) 
869-4229. Circle No. 408 





DSP Design System 


DSP Station offers top-down DSP 
design, from high-level specification 
through simulation and optimiza- 
tion, into various physical imple- 
mentations. It can generate assem- 
bly code for a commercial DSP chip; 
synthesize a design for a gate array 
or an FPGA; or create designs for 
standard cells, module generators, 
and configurable cores. It connects 
to the broader system of design 
tools in the Falcon framework. 
$33,000. 

Mentor Graphics Corp, 8005 SW 
Boeckman Rd, Wilsonville, OR 
97070. Phone (800) 547-3000, Dept 
109; (503) 685-8000. FAX (503) 685- 
8001. Circle No. 409 
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Fuzzy-Logic Design Tool 


RT/Fuzzy aids the development and 
implementation of real-time soft- 
ware incorporating rule-based 
logic. An extension of the supplier’s 
family of tools for graphical model- 
ing, system design, simulation, and 
code generation, it simulates and 
generates code for fuzzy-logic de- 
signs. Fuzzy logic attempts to 
mimic imprecise human thinking by 
operating on IF-THEN statements 
that describe conditions and ac- 
tions; it differs from conventional 
algorithms in that all rules are 
based on qualitative information 
rather than a set of procedural 
equations. The family of products 
that includes RT/Fuzzy provides for 
numerical algorithms, sequential 
logic, and fuzzy-logic rules in one 
design system. You can use it to 
address complex, dynamic control 
problems, for example, by com- 
bining rule-based reasoning with 
extensive numerical computation. 
You write fuzzy-logic rules in the 
conventional IF-THEN form; the 
IF condition can specify both fuzzy 
and real-valued inputs and outputs. 
You can enter membership curves 
as equations or data points and plot 
them on screen for visual verifica- 
tion. The software is available for 
Sun-4, SPARCstations, VAX, and 
HP workstations. From $5000. 
Integrated Systems Inc, 3260 
Jay St, Santa Clara, CA 95054. 
Phone (408) 980-1500. FAX (408) 
980-0400. Circle No. 410 


Timing-Analysis Software 


Racecheck, an addition to its sup- 
plier’s Macromatrix gate-array de- 
sign tools, is a dynamic-timing and 
test-vector-analysis design-automa- 
tion tool. Developed jointly with 
Teradyne, it incorporates an encap- 
sulated version of that company’s 
Lasar V6 simulation system. The 
software models worst-case condi- 
tions both in circuit design and in 
the test-vector set. It’s available on 


SPARC and VMS systems and is 
bundled with the purchase of a 
gate-array development contract. 
From $3000 for optional contract 
item. 

Applied Micro Circuits Corp, 
6195 Lusk Blvd, San Diego, CA 
92121. Phone (619) 450-9333. FAX 
(619) 450-9885. Circle No. 411 





Equipment-Reliability 
Prediction Program 


Reliability Prediction Program 
RPP-5.0 predicts equipment reli- 
ability in accordance with the newly 
released MIL-HDBK-217F reliabil- 
ity handbook. The program imple- 
ments both the parts-stress and the 
parts-count techniques of the new 
handbook. It produces reports that 
meet the requirements of military 
contracts. Single license, $1700; site 
license, $4800. : 
Powertronic Systems Inc, 13700 
Chef Menteur Hwy, New Orleans, 
LA 70129. Phone (504) 254-0383. 
FAX (504) 254-0393. Circle No. 412 


Switched-Capacitor Simulator 


SCAP, a switched-capacitor simula- 
tor, is useful for filter and nonfilter 
circuits. For filter applications, it 
performs time-domain, frequency, 
aliasing, group-delay, sensitivity, 
spread, worst-case, charge-trans- 
fer, and noise analyses. In addition, 
by simulating circuits with arbi- 
trary and data-dependent clocks, it 
is useful for the new telecom and 
digital-audio applications’ of 
switched-capacitor circuits. Inte- 
grated with its supplier’s Explorer 
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Lsim mixed-signal, multilevel simu- 
lator, it runs concurrently with a 
variety of digital and analog simula- 
tion kernels. $25,000. 

Mentor Graphics Corp, 8005 SW 
Boeckman Rd, Wilsonville, OR 
97070. Phone (800) 547-3000, Dept 
109; (503) 685-8000. FAX (503) 685- 
8001. Circle No. 413 
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Hardware Emulation System 


RPMplus emulation system brings 
emulation to asynchronous and syn- 
chronous design styles. It emulates 
designs of as many as 50,000 gates 
and is compatible with its supplier’s 
mRPM product, which emulates as 
many as one million gates. It can 
extract data from CAE designs 


Improve Circuit 
Performance with 


Metallized 


Polypropylene Film 
Capacitors from IC. 


MPR radial, MPW and MPH axial, and MPL 


lug terminal leads from IC were 
designed with your AC applications in 
mind. They're ideal for your power 


supplies and speaker crossover networks. 


The non-inductive, extended foil 


windings have welded-lead construction 


for high surge current and dV/dt 

performance for pulse circuitry. They 

offer superior environmental 

characteristics and are self-healing for 
_long life. 


@ Self-healing metallized design 
®@ 0.001 mfd to 30 mfd, 100 wvdc to 


630 wdc, +10%(k) tolerance standard 


+5%, +2%, +1% optional 

@ Low ESR and ESL characteristics 

@ Also excellent for EMI reduction, 
transient and snubber networks and 
other critical applications in place of 
polycarbonate capacitors 


MPR/MPW/MPH capacitors are in stock for 


immediate delivery. MPL is special 


order. For complete details, contact yOUr p 


local IC distributor or IC. 


Ask for our FREE 












Capacitor Engineering Guide. Fi 


3757 West Touhy Avenue 

Lincolnwood, IL 60645 

708 675-1760 
_FAX:708 673-2850 
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based on Verilog and Mentor 
Graphics tools, thus eliminating the 
need to use ASIC-vendor tools to 
generate an emulation netlist for 
each design change. From $175,000. 

Quickturn Systems Inc, 325 E 
Middlefield Rd, Mountain View, 
CA 94043. Phone (415) 967-3300. 
FAX (415) 967-3199. Circle No. 414 





Mac-Based Schematic Editor 


With Spicenet v3.0M, you can add 
graphical schematic entry and edit- 
ing to your Macintosh-based CAE 
system. The software displays post- 
processor waveforms and node volt- 
ages directly on the schematic; it 
generates a complete Spice 2G.6 
netlist. $445. 

Intusoft, Box 710, San Pedro, 
CA 90733. Phone (310) 649-9099. 
FAX (310) 649-4503. Circle No. 415 


Radar Design System 


The Radar Library option to the 
supplier’s SPW (signal-processing 
workstations) lets you simulate, 
analyze, and optimize the design of 
radar systems before committing 
them to hardware. Radar models 
simplify the task of developing sig- 
nal-flow diagrams; when you com- 
plete a flow diagram, you use SPW 
to simulate the effects of topology, 
component limitations, and other 
factors on signal propagation and 
system performance. $3000. 
Comdisco Systems Inc, 919 E 
Hillsdale Blvd, Foster City, CA 
94404. Phone (415) 574-5800. FAX 
(415) 358-3601. Circle No. 416 





the saan te elec design solution 
from ACCEL Fechnelogies; Inc. p> 


ACCEL Technologies’ line of DOS-based, Tango software for 
electronic design automation (EDA) offers ease of use, 
| performance and affordability for users of IBM PCs and 
compatible computers. Tango has built its reputation on 
__ | providing highly productive design tools that offer quality and 
| value to this large segment of design engineers. 


We invite you to draw your own conclusions about Tango. 
Review the specifications on the following pages, check out any 
of Tango's full-function software evaluations and ask your 
friends for recommendations. We're confident you'll discover, 

| like thousands of others, that Tango for DOS is a very capable 
workmate with unrivaled price/performance value. 








Tango-Schematic provides 
a wealth of features for quick 
~ creation of schematic 
diagrams and netlists on a 
PC. Tango-Schematic has 
extensive device libraries, 
containing over 20,000 
components. Using Tango's 
integrated, single-program 
approach, you create new 
components graphically -- 
with the same program as 
schematic sheets. 


Product Highlights 
@ Windows™ -like interface 


@ Supports both flat and 
hierarchical designs 


@ Supports commercial, 
DeMorgan and ANSI/IEEE 
symbols 


Extensive libraries cover a 
rich mix of technologies 


Wildcard searching in library 
browse 


Autopanning 


User-defined keyboard 
macros 


Integrated component editor 
and post-processors 


Post-processing includes 
forward- and back- 
annotation, design rule 
checking, sheet cleanup and 
netlist generation 


Excellent tutorial 
documentation and on-line 
Help system 


m@ EMS support 





The program emphasizes 
versatility and functionality, 
with attention to details that 
set it apart from all other PC- 
based systems. For example, 
unlike other packages, Tango- 
Schematic supports both 
homogeneous components 
(multipart components where 
all parts must be the same) 
and heterogeneous 
components (multipart 
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components where parts 
may be different). This 
permits a relay's coil and 
contacts to be separated 
and placed at different 
points on a sheet, or even 
on different sheets. 


Tango-Schematic's editing 
includes six line types (with 
orthogonal placement 
capability) user-definable 
sheet borders, title blocks and 
text sizes (from 1 to 1000 
mils). Unlimited zoom levels, 
autopanning and our fast 
redraw make it easy to focus 
on any portion of your design. 
Designers may drag wires 
with components, display 
hidden power and ground 
pins, use a unique snap-to-pin 
feature (which guarantees 
correct wire-to-component 
connections) and rotate or 
mirror components and 
blocks. 


The package supports ANSI 
A-E and ISO A4-A0 size 
schematic drawings with 
automatic scaling. If you run 
out of room in the middle of a 
design, just toggle up to the 
next size sheet, without 
starting over. Or create 
additional sheets -- up to 99 
per level of hierarchy with a 
virtually unlimited number of 
hierarchy levels. 


Other examples of Tango- 
Schematic's power include the 
ability to: extend net names 
across sheets to easily create 
multisheet designs; use 
multiple power and ground 
nets (for mixed analog and 
digital designs); place text 
horizontally or vertically 
stacked; and intelligently 
mirror text. Post-processing 
includes: netlist generation in 
a variety of popular formats; 


design rule checking; forward- 








and back-annotation; and 
schematic cleanup. 
Tango-Schematic produces 
crisp output on popular 
printers/plotters. Plus, you 
can generate DXF or 
PostScript files for use with 
compatible mechanical CAD, 
desktop publishing and word 
processing software. 


Tango-Schematic is the 
front-end of a complete family 
of circuit design software. 
Common functions are 
executed within the same 
friendly user interface, 
putting an end to the time 
and trouble associated with 
learning a whole new look and 
feel for each program. 
ACCEL's commitment to 
independent, yet compatible, 
software packages gives you 
maximum flexibility plus all 
the benefits of an integrated 
system. 








C) Designs: hierarchical or flat 
designs. Up to 99 sheets per 
level of hierarchy, up to 999 
hierarchy levels. 


C} Grid Sizes: unique system of 
three grids (Absolute, Relative, 
Visible) in user-defined 
increments from 1 to 1000 mils. 


Li Sheet Sizes: ANSI A-E; 
ISO A4-A0. 


CL) Line Types: wire; bus; line (thin 
or thick - solid, dashed or 
dotted). 


CL) Options: lines may be placed in 
any of four orthogonal modes 
(45/90, 90/45, 45/45, 90/90), or 
non-orthogonal; drag wires with 
components; snap-to-pin; display 
hidden pins. 

CL) Zoom: zoom all, center, extent, 
last, in, out, or window (user- 
definable by center or corners 
with unlimited zoom levels) 
jump to location, net, part, or 
text. 


() Autopanning: pan horizontally, 
vertically or diagonally. 


C) Text: user-definable heights 
from 1 to 1000 mils with 
thickness automatically scaled 
to height; read left to right, or 
top to bottom (stacked), and 
fully rotated; optional barred 
text for pin names. 


LJ Title Blocks and Borders: user- 
definable. 


CL) Component Libraries: 
comprehensive libraries totaling 
over 20,000 parts: TTL and its 
various families; CMOS; ECL; 
microprocessors and 
peripherals; PLDs; linear ICs; 
transistors; diodes; connectors; 
electromechanical parts; and 
passive components. Standard 
commercial symbols, DeMorgan 


equivalents and ANSI/IEEE Std. | 


91-1984 support (complying with 
DoD design specifications). 
Library facilities include speed 
browse, list, merge, rename and 
PCB pattern indicator. 


C) Component Creation: 
integrated, graphical creation of 
new parts (both homogeneous 
and heterogeneous), with up to 
255 parts per component; parts 
may include arcs, circles, 
rectangles, polygons, lines, text; 
full ANSI/IEEE Std. 91-1984 
support. 


(J Reports: Bill of Materials with 
user-defined attributes, Parts 
Usage, Hierarchy Tree, Cross 
Reference, Library Contents, 
Part Locations and Last Used 
reports. 


() Keyboard Macros: user- 
definable macros allow playback 
of a sequence of commands and 
cursor movements. 


©} Block Options: load/save, copy, 
move, rotate, delete inside, 
delete outside. 


1) Post Processing: generates 
Tango, EDIF 2.0, PSpice and 
PCAD netlists plus FutureNet 
netlist and pin list formats; 
performs design rule check 
(DRC); forward-annotation 
(combines gates to minimize 
component count, renumbers 
components); back-annotation 
(renumbers components from 
"was-is" list); fixes overlapping 
wires and combines collinear 
buses, lines, wires. 


CL} Miscellaneous: autosave; 
component and block rotation 
and mirroring; intelligent 
mirroring of text; individual 
pins of a connector may be 
placed anywhere in the design; 
highlight a net when a net or 
pin is selected; function to 
automatically update parts from 
the library; support for multiple 
power and ground nets; 
standard or custom title blocks 
and/or borders; suspend to DOS. 


QC) Help Facilities: on-screen 
Prompt Line, over 100 screens of 
context sensitive on-line Help 
with index. 


QC) Reference: 350+ page illustrated 
manual with Tutorial, 
Reference, Command Summary, 
Glossary, Index. 


Output Options 


C) Plotters: Hewlett-Packard 
(HPGL) and Houston 
Instruments (DMPL), CalComp 
(PCJ), Roland DXY-800. 


Q) Printers: Epson FX/LQ, IBM 
ProPrinter, Okidata, Star 
Micronics, Toshiba, HP 
LaserJet, HP PaintJet, HP 
DeskJet, Apple LaserWriter, 
other PostScript printers. 


QO PostScript: PostScript files 
(both normal and encapsulated). 


C) DXF: Data Interchange Format 
(DXF) files. 


C) Options: print or plot with title 
and/or border turned on or off; 
automatic scaling of drawing to 
the sheet size selected; 
multicolor plots and prints; 
automatically print all sheets in 
a hierarchical design. 
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Tango-PCB and 





Tango-PCB PLUS (v2. 1) 


Design high-quality, 
multilayer printed circuit 
boards with Tango-PCB or 
Tango-PCB PLUS software. 
Tango's powerful, easy-to-use 
design tools have brought tens 
of thousands of boards to life. 


Tango-PCB Highlights 
User-defined lines, pads, 
arcs, polygons, text, grids 


Autopanning and unlimited 
zoom levels 


User-defined keyboard 
macros 


Editable PWR/GND planes 


Automated aperture 
assignment 


Electrical rule check 
Metric conversion assist 


Accepts netlists from Tango, 
OrCAD, Schema and others 


Includes libraries of standard 
and SMT parts 


Outputs to printers, pen 
plotters, photoplotters and 
N/C drills 


m@ Excellent documentation and 
On-line Help 


Tango-PCB PLUS adds: 
m@ Mechanical rule check 


m@ Four additional mid-layers, 
for a total of 23 layers 


m= Component auto-placement 


Force vectors for component 
placement assistance 


Photoplot file viewer 
DXF file output 
PostScript output 
EMS support 





Tango's ergonomic user 
interface is the standard for ease- 
of-use and productivity. Menus, 
dialog boxes, user-defined macros, 
a versatile zoom, autopanning plus 
"Hot Spots" and "Speed Palette" all 
combine to form a powerful design 


174 = EDN July 20, 1992 


environment suited for new 
users and seasoned pros alike. 


The packages include 
standard component libraries 
and SMT patterns. Creating 
new components is simple: just 
draw them on the screen without 
ever leaving the PCB Editor. 


Components may be Moved, 
Mirrored, Rotated and Released 
into their individual primitives, 
(pads, lines, etc.). Powerful global 
editing operations are 
accomplished with a single mouse 
click. 


Both PCB packages accept 
netlist input from Tango- 
Schematic, OrCAD/SDT, Schema 
and other popular systems. Nets 
may be displayed as a ratsnest of 
connections, quite useful as a 
placement aid. Connections can be 
rubberbanded when moving 
components for easy re-routing. 


Auto-via placement speeds the 
multilayer signal routing. 
Editable power and ground planes 
and polygon fill aid analog design. 
Tango-PCB's Block Operations 
include Load/Save, Copy, Move, 
Rotate, Delete inside or outside 
with filters on layers and items. 


Both Tango packages generate a 
netlist and back annotate to 
Tango-Schematic and 
OrCAD/SDT. 


Tango assists with 
component placement in three 
ways: 1) components can be 
placed manually, interactively 
or automatically; 2) a ratsnest 
display aids placement and 
manual routing; 3) force 
vectors (available in PCB 
PLUS) emanating from 
components provide 
assistance in placement 
optimization. 


Design verification tools 
(multilayer check plots and 





prints) plus Tango's electrical 
verify operation ensure proper 
connectivity. An integrated 
DRC in Tango-PCB PLUS 
adds a check of the physical 
clearances (including 
minimum hole clearances) on 
the board against a user- 
defined set of design rules. 


PCB PLUS' photoplot file 
viewer permits an on-screen 
preview of the photoplot files 
generated with Tango, 
providing you with a high 
measure of confidence prior to 
photoplotting. 


In PCB PLUS, artwork files 
may be generated in the 
Drawing Interchange Format 
(DXF) for input to popular 
mechanical CAD programs 
such as AutoCAD. 


Tango-PCB PLUS supports 
up to 8 or 32 Mbytes of 
expanded memory conforming 
to the LIM EMS 3.2 or 4.0 
standards. EMS enables you 
to design larger, more densely 
packed boards. 


In Tango-PCB PLUS, 
PostScript PCB files may be 
used to generate final artwork 
for typesetting machines 
(such as the Linotronic Series) 
with the quality of a photoplot 
but at lower cost. They can 
also be used with desktop 
publishing or word processing 
for design documentation. 


Generate final artwork on pen 
plotters, dot matrix printers, and 
photoplotters. We have taken the 
mystery out of photoplotting with 
clear instructions, sample files and 
automated aperture assignment. 





CL} Resolution: 1 mil. 


C} Grids: unique system of three 
grids (Absolute, Relative, 
Visible) in dotted or hatched 
styles and in user-defined 
increments from 1 to 1000 mils 
plus metric conversion assist. 


CL) Maximum Size: 32 x 32 inches. 


() Layers: 23 total layers, 
including six Signal layers (ten 
in PLUS); Power & Ground 
Planes; Keepout, Board Outline, 

_ Connections, Title, Drill 
Drawing layers; Top & Bottom 
Silkscreen, Assembly, Solder 
Mask layers. 


C) Line Sizes: user-definable from 
2 to 250 mil. 


C) Pad Sizes/Shapes: user- 
definable sizes from 2 to 4000 
mils, hole diameters from 0-250 
mils; multiple shapes (round, 
ellipse, rectangle, rounded 
rectangle, oval, mounting hole 
and target). 


() Text: user-definable sizes from 4 
to 1000 mils (height), and 2-250 
mils (line width). 


CQ) Arcs: user-definable size, line 
width, starting point and ending 
point; may be placed on any 
layer. 


CL) Keyboard Macros: user- 
definable macros allow playback 
of a sequence of commands. 
Includes a set of default macros. 


C) Netlist Support: accepts Tango- 
format netlist from Tango- 
Schematic, OrCAD/SDT, 
Schema, others. Displays 
ratsnest; force vectors; optimizes 
nets; verifies all nets or one net 
at a time; and generates a 
Tango-format netlist; restores 
connection information for 
deleted routes. 


QC) Back Annotation: creates a 
was/is list of reference 
designators which can be read 
by Tango-Schematic and 
OrCAD/SDT. 





) File Previewing: on-screen view 
of photoplot files Gn PLUS only). 


Q DRC: conducts complete 
electrical and user-defined 
clearance check on entire design 
(clearance check PLUS only). 


OC) SMT Support: top and bottom 
component placement/mirroring, 
SMT libraries, fine-line trace 
widths, variable pad and grid 
sizes, Top & Bottom Silkscreen, 
Assembly, and Solder Mask 
layers. Paste Mask generation. 


CQ) Polygons: polygon support 
allows arbitrarily-shaped filled 
areas with up to 255 sides on 
any layer. Edit command 
permits shape changes. 


Q) Autopanning: pan horizontally, 
vertically, or diagonally. 


C) Block Options: load/save, copy, 
move, rotate, delete inside, 
delete outside. User-selectable 
by item and layer. 


C) Component Placement: 
provides manual placement 
(PLUS adds interactive and 
automated component 
placement functions) with 
automatic incrementation of 
reference designators. Force 
vector display (PLUS only) and 
ratsnest also aid optimized 
placement. 


C) Component Libraries: includes 
libraries of standard through- 
hole and surface mount 
patterns. Graphical creation of 
new parts, plus library facilities 
such as browse, sort, list, merge 
and rename. 


CQ) Reference Manual: 400+ page 
manual with Tutorial, 
Reference, Command Summary, 
Glossary, Index. 


C) Help Facilities: on-screen 
"Prompt Line", plus over 100 
screens of context sensitive on- 
line Help with Index. 


CJ Miscellaneous: autosave; 
editable power and ground 
planes; an automatic aperture 


assignment option; unique "Title 
Layer"; built-in ruler function; 
hardcopy reports including: 
Aperture Listing, Bill of 
Materials, Component 
Locations, Library Contents, 
PCB Components, PCB 
Statistics. 


Output Options 
CQ) Photoplots: Gerber format. 


QO) PostScript: PostScript format 
(PLUS only - in normal and 
encapsulated formats). 


C) DXF: Design Interchange 
Format (DXF) for transfer to 
AutoCAD and other popular 
mechanical CAD programs 
(PLUS only). 


() N/C Drills: Excellon format. 


QC) Plotters: Hewlett-Packard 
(HPGL), Houston Instruments 
(DMPL), CalComp (PCD, Roland 
DXY-800. 


C) Plot Types: draft or final quality 
artwork for all Signal layers; 
Power & Ground planes; 
Keepout, Board, Connections, 
Title, Drill Drawing, 
Padmasters; Top & Bottom 
Silkscreen Overlays, Assembly 
Drawings, Solder Masks, Paste 
Masks. 

QO) Printers: Epson FX/LQ, IBM 
ProPrinter, Okidata, Star 
Micronics, Toshiba, IDS, HP 
LaserJet, HP PaintJet, HP 
DeskJet printers. 

QO) Print Types: the same as plot 
types, including draft and final 
quality artwork for any layer. 
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Tango-Route and 


Tango-Route PLUS (vz. 0) 





Tango-Route and Tango- 
Route PLUS are productive, 
yet affordable, circuit board 
autorouters. When used with 
the corresponding Tango PCB 
layout editor and Tango- 
Schematic (or other schematic 
entry package), Tango-Route 
provides tremendous 
productivity advantages over 
manual routing. 





Tango-Route Highlights 


@ Multipass routing algorithms 
for speed and high completion 


m@ True 90-and 45-degree routing 
for higher-density designs 


@ Pre-routes and keep-outs 


m@ Routes on a 25-mil grid with 
off-grid capability 
Tango-Route PLUS adds: 


@ True multilayer routing: adds 
four additional signal layers 
(to match PCB PLUS' ten) plus 
power and ground planes 

@ Fine-line capability and 
improved SMT support 

@ Five routing grids (from 10-25 
mils) for multiple traces 
between ICs (including SMDs) 
with off-grid capability 

m@ EMS support 


Using Tango-PCB or Tango-PCB 
PLUS, the board outline is defined, 
components are placed and any 
critical connections may be pre- 
routed. Keep-out areas are also 
easily defined. The partially 
completed PCB file and its 
associated connection information 
are then handed over to 
Tango-Route. During setup, 
Tango-Route's easy-to-use pop-up 
menus allow any of the routing 
passes to be toggled on or off, thus 
configuring the autorouter to the 
particular design at hand. 

Sensible defaults make setting up 
the menus even easier. To save 
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time, a setup file is saved 
for each board design. 

Both proprietary and 
maze routing strategies 
are used to achieve the 
dual goals of speed and 
high completion rates. Wide-net 
routing is available for 
power/ground connections. 
Unrouted lines are left in the 
connection layer of the board in a 
ratsnest format and listed in a log 
file to aid manual completion in 
Tango-PCB. 


Tango-Route subjects all 
pre-routed connections to a 
thorough design rule check for 
clearance and electrical violations. 
The user can define any clearance 
value from 1 to 18 mils. Next, 
Tango-Route optimizes the netlist 
and begins routing connections. 
The user may zoom and pan a 
graphical display of the routing 
process, while a continuously 
updated status line reports 
progress towards completion. 

Final optimization passes 
include via minimization and trace 
cleanup which eliminate any 
unnecessary vias and improve 
board manufacturability, thus 
reducing costs. The log file, 
generated during the routing 
process, shows statistics on the 
design rule check and each routing 
pass. 


Tango-Route PLUS is a true 
multilayer router, meaning any 
and all enabled layers may be used 
for completing a route, as opposed 
to the more common "layer-pair" 
technique where the router will 
only use a pair of layers for any 
given connection. 


On a 20 MHz '386, Tango-Route 
typically autoroutes a full-size 
IBM plug-in card containing 90 
equivalent ICs (EICs) in 
approximately 20 minutes, 
achieving 85% completion. A 





board with 25 EICs, two signal 
layers and a density of .77 square 
inches per EIC routes to 100% in 
2.5 minutes. 


Tango-Route PLUS has 
demonstrated its high-completion 
autorouting capabilities on a 25% 
analog 75% digital benchmark 
board. Using a 20 MHz 386, 
Tango-Route PLUS finished its 
route of this densely-packed 9 x 9.7 
inch board with 133 equivalent 
ICs, four signal layers and one 
track between pads to 100% 
completion in just under six hours. 


Tango-Route/Route PLUS 

Specifications 

C} Maximum PCB: 32x32 inches 

QO) Routing Grid: 25-mil grid with 
off-grid capability (PLUS has 
five routing options - 25, 20, 16.7 
12.5 and 10 mils with off-grid 
capability) 


QC) Routing Strategies: wide trace, 
proprietary and maze 


QC) Layers: two signal layers plus 
power/ground plane (PLUS 
version has ten signal plus 
power/ground plane) 

QO) Design Rules: pad-to-pad, line- 
to-line and pad-to-line 
clearances specified on a layer- 
by-layer basis. 

Q) Routing Report: a complete 
routing report is generated 


C) Documentation: thorough 
reference manual featuring 
Tutorial, Reference, Commands, 
Error Messages, Glossary and 
Index plus on-line Help. 





Tango-Route PRO is a high- 
performance autorouter for 
extremely fast, high- 
completion of printed circuit 
boards. Tango-Route PRO's 
speed, completion rate and 
features make it the most 
powerful autorouter running 
on IBM-PCs and compatibles. 


Product Highlights 


m@ Unique "reconstruct" 
algorithm iterates toward 100% 
completion faster than all 
other PC-based autorouters 


@ Intelligent algorithms produce 
high-quality designs 

m@ Multipass methodology 
applies unique routing 
algorithms to specific tasks 


m@ Easy-to-use Tango interface 


m@ Automated operation selects 
best routing configuration 


@ Uniform and non-uniform 
routing grids enhance 
performance, and allow 
freedom of placement 








Tango-Route PRO offers a 
unique reconstruct autorouting 
algorithm for high completion of 
all current PCB technologies, 
including multilayer, through-hole 
and SMD. Designers will typically 


experience routing which is 20% to 


300% faster than comparable PC- 
based autorouters. Intelligent 
manufacturing-improvement 
algorithms ensure high yields, 
lower costs and enhance board 
aesthetics. 


Route PRO uses a three-phase, 
multipass methodology, 
comprising constructive, iterative 
(remove and re-place) and 
manufacturing passes. Yields in 
manufacturing are improved with 
fewer vias and shorter total trace 
lengths. Other functions 
performed by the manufacturing 
passes include spreading and 
cleanup of tracks, removal of acute 
angles and improved pad entry. 








Tango-Route PRO combines 
Tango's popular interface, 
user-selectable options plus 
"expert system" automation to 
provide easy access to its 
powerful capabilities. 


Tango-Route PRO analyzes 
board, placement and user- 
defined design rules. By selecting 
its automated operation method, 
Tango-Route PRO determines the 
best routing grid(s) and passes, via 
grids, and layer directionality. 

Achieving results previously 
available only with gridless 
routers, Tango-Route PRO 
supports uniform and non-uniform 
routing grids, which enables it to 
handle virtually any board density 
and any combination of design 
rules and pad sizes. Tango-Route 
PRO solves localized blockage 
problems by also routing off-grid, 
as required. 


Other features include: 
advanced SMD support; true 
diagonal routes; set track widths 
on a net-by-net basis; copper share 
(T-routes); user-defined clearances 
on an individual layer basis (Pad- 
to-Pad, Line-to-Line and Pad-to- 
Line); simultaneous routing on all 
enabled layers (not just on layer 
pairs). 

Tango-Route PRO performs 
user-specified file backup and 
provides on-line and report file 
routing status on line and in a 
report file. 


Tango-Route PRO 


Specifications 

QO) Router Type: multiple routing 
passes in three phases: 
Constructive phase includes 
SMD, Wide Trace, Initial, 
Comprehensive and Exhaustive 
passes; Iterative (remove and re- 
place) phase includes up to 10 
Iterative passes; Manufacturing 
improvement phase includes up 
to 10 Manufacturing and one 
Final Manufacturing passes. 
Iterative and Manufacturing 


| JangoRoute PRO | | 





passes use the reconstruct 
algorithm, removing obstructing 
traces and intelligently re- 
placing them to increase 
completion and reliability. 


C Resolution: 1 mil. 


C} Maximum PCB Board: 
32 x 32 inches. 


C} Maximum Components: 4,000 
C} Maximum # Connectors: 256 
C} Maximum # of Nets: 5,000 


C) Layers: ten signal layers, one 
power and one ground plane 
plus board, connections and 
keepout layers. 


Q) Routing Grids: uniform (100; 
50; 25; 20; 16.7; 12.5; 10; and 8.3 
mils) and non-uniform (42-16-42; 
42-8-8-42; 40-20-40; 40-10-10-40; 
38-12-12-38 and 17-16-9-8-8-9- 
16-17) plus off-grid routing 
when required. 

CQ) Design Rules: pad-to-pad, line- 
to-line and pad-to-line 
clearances specified on a layer- 
by-layer basis. 

CY SMT Support: user-defined line 
widths, pad and vias sizes, 
design rules; smart via fanout; 


optimal pad entry; SMD pads on 


bes and bottom layers; and 
~ unlimited SMD pitch. 

O) Routing Report: a complete 
routing report is generated 

C) Documentation: thorough 
reference manual featuring 
Tutorial, Reference, Commands, 
Error Messages, Glossary and 
Index plus on-line Help. 
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Susie brings interactive logic 
simulation to desktop 
engineering. Its timing-driven, 
functional simulation allows 
you to bypass tedious hardware 


bread boarding. 


Product Highlights 

@ Menu-driven input, graphical 
wavefonn output 

m@ Eliminates compilation of test 
vectors, allows correction of 
design problems on-the-fly 

m@ Glitch Mode instantly shows 
any potential design faults 

@ Very fast: program and models 

written in assembly language 


@ Accepts netlists from Tango, 
OrCAD, Schema and others 


@ Full documentation including 
tutorial and on-line help 
















Susie includes a graphical 
test-vector editor for test 
vector creation. Quickly 
tweak signals or duplicate 
entire sections of timing. 


Design glitches may be 
further evaluated using the 
optional timing interactive 
module (Tim), that provides 
timing simulation down to 10 
picoseconds. Tim allows you to 
change propagation delays or 
even chip technology on-the-fly. 


Specifications 

C) Operation: interactive functional 
simulation, glitch detection, 
optional timing simulation to 10 
picoseconds. 

) Capacity: 20,000 gates (640K). 

C) Speed: 17,000 events/per second 
(8MHz AT). 

QO) Timing: average unit propagation 
delays (Susie); or user-selectable 
propagation delays (Susie + Tim). 

(j Libraries: TTL, ECL, CMOS, 
switches, passives, plus Model 


Builder for creating new models; 
optional libraries also available. 

C} Output: logic analyzer display (up 
to 1000 signals) and printed 
output, waveform or ASCII. 
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Tango-BETAsoft or 
"Board-level Electronic 
Thermal Analyzer" is a 
thermal-reliability 
software tool for printed 
circuit design, that allows 
you to beta test board 
hardware during design. 

With many differing IC 
technologies, the highest IC 
junction temperatures may 
not correspond to the highest 
failure rates. Use BETAsoft 
to identify alternatives which 
can increase quality and 
board-level efficiency, cut the 
overall cost of manufacturing 
product and reduce failures. 


Product Highlights 


@ Features both thermal 
(junction temperature) and 
MTBF reliability analysis 


@ Provides broad, user- 
definable testability 

m@ Displays color-coded map of 
thermal analysis and 
reliability results 


m@ Analyzes up to 600 
components per side 


m@ Provides rapid computation 


m@ Uses 3-Dimensional 
modeling on complex flow . 
and thermal fields 


m@ Fully Tango-PCB compatible 



















The reliability analysis software 
evaluates all microelectronic 
component design using the MIL- 
HDBK-217E standard. Reliability 
data of microelectronic components 
are included in the component 
library and the program easily 
creates library data based on 
component functionalities. 


The thermal analysis 
program, gives an accuracy of 
3 degrees C (validated by 
wind-tunnel/infrared image 
tests and users). Analysis can 
be performed on components 
with heat sinks and 
irregularly-shaped boards. 
Results in a sealed 
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compartment or in an open 
system with horizontal or 
vertical orientation can be 
simulated. The flow field can 
be set for natural, forced or 
combined convections and the 
board can be located at the 
edge or interior of a cabinet. 


Tango-BETAsoft versions: 
two-sided Gncludes support 


‘ for up to 600 components on 


each side of a two-sided board) 
and one-sided (which analyzes | 
up to 600 components on a 
single-sided board design). 


Specifications 

() Thermal Fluid Models: 3-D 

CJ Max. No. of Components/ 
Component Types: 600 per 
side/400 per board 

CJ Types of Components: 
SMD and through-hole 

C) Component Attachments: 
heat sinks and conduction pads 

CL) Component Library: 2,500 
provided, plus user-created 
parts 

CJ Board Types: PWB, etc. with or 
without metal core 

L) Board Shapes: 
rectangular or irregular 

(J Board Property Complexity: 
non-homogeneous, anisotropic 

(J System Configuration: open or 
sealed; horizontal or vertical 

CL) Convection Types: natural, 
forced or combined 

Q) Reliability Standard: 
MIL-HDBK-217E compatible 

) Reliability Data Base: 
All microelectronics and R, C 

QC) Output: most printers and 
plotters 


Tango-Schematic 


OrCAD-to-Tango 





Xilinx Support 


The Tango-Schematic Xilinx 
Support Package allows you to 
design Xilinx field- 
programmable gate arrays 
(FPGAs) using Tango- 
Schematic. It includes libraries 
of components in Tango- 
Schematic format which 
represent the primitives for the 
Xilinx LCA 2000, 3000 and 
4000 Series FPGAs. Also 
included is a utility to translate 
Tango-format netlists into XNF- 
format netlists which can be 
imported in the Xilinx 
development system. 


The translator supports the 
advanced features of "hard 
macros" in the LCA 4000 
Series. The Tango package also 
uses external symbol templates, 
which will allow it to 
incorporate features introduced 
into future LCA products. 


The package does not include 
specific provisions for feeding 
information on the design to 
simulators but these may be 
created and then added to the 
XNF netlist using merge 
utilities provided with the 
Xilinx XACT development tools. 
"Soft macro" logic may also be 
easily drawn in Tango- 
Schematic and integrated into 
the design. 


To help the user understand 
the Tango/Xilinx design 
process, the package includes 
numerous sample schematic 
designs. Also included are part 
templates for each of the 2000 
and 3000 Series' FPGA 
components, in PLCC, DIP or 
PGA pinouts for placement on a 
system-level schematic once the 
entire FPGA design is complete. 


This assist package has 
been developed to aid in the 
translation of OrCAD/SDT 
schematics to Tango- 
Schematic designs. The 
package is comprised of two 
utility programs which 
combine to give you complete 
schematic translation 
capability. 

The O2TLIB utility is a 
library component editor for 
both standard and custom 
components and the O2T 
utility assists in translating 
schematic sheets. The 
OrCAD-to-Tango assist 
package helps to assure that 
your heavy investment in 
custom libraries and designs 
will not be lost when 
switching from OrCAD/SDT 
to Tango-Schematic. It allows 
users to maintain their 
schematic designs in the 
Tango format and use Tango's 
friendly interface for 
redesigns. 


This easy-to-use book is a 
compilation of approximately 275 
surface mount device (SMD) and 
component land patterns. 
Specifications are based on 
hundreds of successfully 
manufactured designs and/or 
sound engineering principles. 


The Professional SMT 
Component and Land Pattern 
Book is a valuable resource in 
successfully designing for surface 
mount technology (SMT). Patterns 
are optimized for high-density 
designs. The book is the most 
widely sold in the United States. 
Author Jim Blankenhorn is one of 
the industry's acknowledged 
experts in the area of design using 
surface mount technology. 


Although no guarantees for 
manufacturing yields can be made, 
the land patterns in this book are 
endorsed by the International 
SMT Association and are the only 
such patterns to receive this level 
of certification from the ISMTA. 
These land patterns have a 
worldwide proven track record for 
use in producing high-quality, 
high yielding assemblies. 

The handbook provides a 
valuable guideline for the SMT 
designer seeking improved SMT 
results. 


Specifications 


QO JEDEC, EIA, EIAd parts for 
SOIC, SOT, SOJ, VSO, PLCC, 
TAB, Sockets, Trimmers, Chip 
Resistors and Capacitors, Flat 
Packs, Connectors, Tantalums, 
Inductors, JLCC, LCC, 
Oscillators and more. 

QO) Military and commercial 
packages, wave solder optimized 
patterns, TAB in 10 - 20 mil 
pitch to over 800 leads on a part. 

QO) Softbound book containing a plot 
of each pattern, its mechanical 
dimensions and relevant 
comments regarding its use. 
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System requirements 

Listed below are the basic requirements for all Tango brand DOS-based software: | 

QO Computer: IBM PC/AT/PS2/386/486 personal computers & compatibles, 640K RAM, hard disk, parallel port 
QO) Operating system: PC-DOS or MS-DOS Version 3.3 or later 


O Graphics support: includes EGA; VGA; TIGA; Hercules monochrome; Orchid ProDesigner PLUS and 
ProDesigner II 800x600, 1024x768; ATI VGAWonder 800x600; ATI VGAWonder XL/VGA Wonder Ultra 
800x600, 1024x768; Genoa 5400, 6400; 800x600, 1024x768; Headland/Video 7 640x480, 720x540, 800x600, 
1024x768, VRAM II 1024x768; Paradise 800x600; Fahrenheit 1280. In addition, Tango includes a 
configurable, generic video graphics driver that supports virtually any video graphics card up to and 
including 800x600 


() Mouse: Microsoft Mouse or equivalent (recommended but not required) 
Q) Diskette size: Tango software is shipped in the user's choice of 5.25" (1.2Mb) or 3.5" (1.44Mb) floppy diskettes 


The following are options or exceptions to Tango system requirements: 


O EMS - up to 8 Mbytes of expanded memory with LIM EMS 3.2 or 32 Mbytes with LIM EMS 4.0 (optional) is 
supported for use with Tango-Schematic, Tango-PCB PLUS and Tango-Route PLUS 


QO Tango-Route PRO requires a 386-based PC with a math coprocessor (387) or a 486-based PC; Tango-PCB or 
Tango-PCB PLUS; and a minimum of 8M of RAM 


Product updates and maintenance 


All Tango software ships with a 30-day, money-back guarantee. ACCEL Technologies provides 90 days of free 
product updates and technical support for all products. Also, offered is Tango Total Support (TTS), an annual, 
per-license program of unlimited product updates and technical support via fax, BBS, our toll-free 800 
telephone line and the TangoToday quarterly newsletter. (TTS is not available outside of North America. 
Product guarantees, updates and technical support offerings vary by country. Check with your Tango 
representative.) 


Educational support 


ACCEL Technologies offers an educational discount on full versions of its Tango products to schools and 
colleges. In addition, Tango/e, a specially designed, deeply discounted suite of Tango tools, is available for 
educational use. Comprised of full-function, modified versions of Tango-Schematic, Tango-PCB PLUS, Tango- 
Route PLUS, Tango-PLD and Tango-Susie, Tango/e versions come with complete documentation and are ideal 
for classroom and lab use. Call Tango Sales or your nearest Tango representative for more information. 


Free functional evaluation packages available 


ACCEL Technologies offers free full-function software demo packages for all 
products. These evaluation copies include tutorial documentation and are free 
upon request to qualified designers. To receive any evaluation package, simply 
call our toll-free line, 800 488-0680, in the U.S. or Canada, contact your Tango 
representative or fill out the accompanying Info Request card. | 







More... 


ACCEL Technologies welcomes your inquiries. In addition, authorized 
Tango sales representatives, located world wide, would be glad to provide you with more 
information or talk to you about setting up a product seminar at your company. Please 

feel free to contact us if you have questions or would like the name of the Tango representative nearest you. 


All product specifications and system requirements are subject to change without notice. 
For pricing information, call ACCEL Technologies. 


ACCEL Technologies, Inc. = 6825 Flanders Drive = San Diego, CA 92121-2986 USA 
800 488-0680 (US/Canada Sales) =» 619 554-1000 = 619 554-1019 (Fax) 
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Transform Your Wor 


Exposition & Symposium 


... featuring the latest Digital Signal 
Processing applications and technology 
San Jose Convention Center, October 14 - 16, 1992 





The future of Digital Signal Processing is tion for those not familiar with the technology 
here. Improved technology has combined with and detailed tutorials for those exploring 
decreasing manufacturing costs to produce new avenues of implementing DSP. 


a remarkably high rate of growth: DSP ship- 
ments grew a healthy 35% in 1991 versus 9% 
for integrated circuits. 


DSPX promises to bring together top vendors 
of DSP devices, boards, software, and systems 
with current and prospective end-users in the 
Until now a current or prospective user computer, communications, automotive, con- 
could not turn to one source to learn more sumer, medical, industrial, military, and 
about DSP, its applications, and its benefits. | aerospace industries. 

Now there is DSPX: Exposition & Symposium 
.. featuring the latest Digital Signal Processing | 
applications and technology. 


It’s no longer a question of whether DSP will 
be part of your product. It’s only a question 
of when. 

DSPX focuses on the needs of the commercial 
market. It offers an applications- oriented 
approach to DSP, providing both an introduc- 


Managed and produced by S74 Reed 
Game, eed 
Exhibition 
ow Companies 


Committed to Excellence 
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LD Si Exposition & Symposium Name: 


...featuring the latest Digital Signal 


Processing applications and technology Title: 
L] Yes, I want to learn more about DSP*: ee 
e,°e ° ° ompany: 
| Exposition & Symposium. ..featuring the Gah 
latest: Digital Signal Processing Aare 
, applications and technology 
y: 
(C1) Please send me information on attending | 
I the One-Day Introductory Course State: Zip: | 
| Please send me information onattending —- "Phone: | 
the Three-Day Conference Program ee nnn ee 
| : : epee For more information, call: (203) 964-8287, or | 
C) Please send me information on exhibiting Fax to: (203) 964-0176 or Mail to: DSPX, P.O. Box 3833, 
| 999 Summer Street, Stamford, CT 06905-0833 
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OW-COS CONTRO 
(DD sLTONATIONT0 
HOMES, TOS, AND OFC 


MAURY WRIGHT, Technical Editor 


EMERGING DISTRIBUTED CONTROL NET- 

works will shortly end a situation where a pleth- 

ora of applications have waited for reasonably 

priced remote- and automatic-control 

From smart houses to indus- et tle 5 lon bsg ana ee 
; ; ased on Echelon’s Lonworks or on 
triat sacspinibonn: control the EIA (Electronics Industries As- 
LANs now provide standard © sociation) CEBus (consumer elec- 


protocols and software inter- tronics bus) will make applications 


faces to simplify develop- _ ig ops rary area a 
: 4. _house” feasible. The two control- 
ment of automatic distributed LAN technologies address communi- 
control applications. cations media, network protocols, 
and application-software hooks— 
all requisites for standard multivendor low-cost 

control systems. 
Distributed control networks connect a variety 





of devices such as lights, switches, and sensors 
to create an automated environment. Industries 
regularly use such systems to sense light or tem- 
perature and control equipment accordingly. But 
most industrial-control LANs use expensive and 
proprietary technology that limits their use in 
smaller industrial applications, in homes, and in 
offices. CEBus and Lonworks promise to make 
such control technology available in low-cost off- 
the-shelf products from multiple vendors (see 
boxes for background on the two LANs). 
Applications for control LANs vary from simple 
lighting control to industrial-equipment control 
to replacing the spider-web of wiring in automo- 
biles. A home or office lighting application could 
consist of sensors that turn lights on when a per- 
son enters a room. A more elaborate control LAN 



















Including RF transceiver units and modules 
that include both Neuron chips and twisted- 
pair transceivers, Echelon’s Lonworks prod- 
ucts allow you to quickly design and build 
a Lonworks LAN. 





might also use a dimmer to set the 
appropriate light level based on am- 
bient lighting from outside. 

An even better example of an of- 
fice application involves an eye doc- 
tor’s office. The doctor has an array 
of instruments that surround an ex- 
amination station, and each instru- 
ment requires different lighting for 
the eye test to proceed properly. 
Eye doctors must manually adjust 
the lighting between each test. A 
control LAN could automatically 
adjust the lighting level based on 
the doctor removing an instrument 
from its holster or activating the 
power to the instrument. The LAN 
might also be used to control visible 
indication of the status of each ex- 
amining room—for example, a se- 
ries of colored lights that indicate 
“vacant,” “patient waiting for doc- 
tor,” or “examination in progress” 
status. 

You can extend the idea of an 
automated office to include control 
of heating and air-conditioning sys- 
tems, security systems, and any 
other part of the physical plant of 
an office. A control LAN can be 
used in a car to handle all of the 
sensor and control needs normally 
connected with dedicated wires. A 
single LAN, for example, could con- 
nect all sensors, such as fuel and oil 
level, and control the dashboard. 
The same LAN could provide heat- 
ing and air-conditioning control, 
automatically turn headlights on at 
night and off when you park, con- 
trol automatic door locks, and han- 
dle the car security system. 

Control LANs will offer benefits 
to end users ranging from luxuries 
for consumers to time- and money- 
saving devices for businesses. The 
technology also provides a number 
of benefits to design engineers. You 
may find, for example, that the con- 
trol LANs discussed here allow you 
to solve a design problem that you 
couldn’t solve before. Or, perhaps 
more likely, you may use them to 
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and test the code on operating nodes. 


solve a problem using a much lower- 
cost design than you could have pro- 
duced before. 

The technology will also open the 
door for entrepreneurs. Expect 
companies to spring up that operate 
as a service business providing cus- 
tom-automation designs for busi- 
ness and consumer needs. Like- 
wise, companies will surely offer 
standard building-block products 
such as light sensors and controllers 
based on the Lonworks and CEBus 
technologies. 





Neuron chips from Toshiba and Motorola 
include three processors: ROM and RAM 
memory, an interface to 1/0 devices, and 
the network transceiver interface. 


nn nnn, eee s. 





The development system for Lonworks LANs allows you to develop Neuron C applicanons 


Strictly speaking, control LANs 
don’t enable you to design products 
and systems that you can’t design 
using standard LANs. But control 
LANs allow you to do the designs 
at much lower end-user cost and 
much more quickly. In fact, applica- 
tions such as a smart house aren’t 
economically feasible without con- 
trol-LAN technology. 

Control LANs operate entirely 
differently from traditional dedi- 
cated control circuitry. Consider 
lighting control in a house or an of- 
fice. Traditionally, the ac signal 
that powers the light in a room 
must physically pass through an on- 
off or dimmer switch before con- 
necting to the light fixture. Light- 
ing switched by a control LAN re- 
quires no such direct physical con- 
nection. 


LANs provide logical links 


A control LAN provides a logical 
connection between a switch and a 
light fixture. Though you must con- 
nect the switch and the light fixture 
to nodes on the control network, the 
new LANs offer a variety of ways 
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to make such a connection. Both 


Lonworks and CEBus allow multi- 
ple types of communications media 
that you can use to connect all nodes 
on a network. And you can bridge 
different media types in a single in- 
stallation. 

Imagine a house-wiring scheme 
‘that might use twisted-pair wire to 
connect nodes at each light-switch 
bank and thermostat. AC power 
lines required to power a light fix- 
ture would also carry network sig- 


nals to the control node built into 
the fixture. A handheld TV-style 
remote-control node could connect 
to the control LAN via an infrared 
link. Light and temperature sen- 
sors inside and outside the house 
would connect through various me- 
dia. And a master controller would 
bridge the media and provide pro- 
grammability for the system. 
Logical connections to a light fix- 
ture in such a house would provide 
a number of ways to switch or dim 


the light. The local switch would 
still work. You could program the 
master controller to switch the light 
at various times. Or you could con- 
trol the light from the remote con- 
trol or set it to respond to sensors. 


CEBus targets the home 


The CEBus committee specifi- 
cally designed the control network 
for use in and around the home. You 
can also expect CEBus to find its 
way into offices, but probably not 


Lonworks concept encompasses all seven network layers 


Echelon set out to design a complete distributed control 
LAN when they conceived their local operating network 
(LON). The overall Lonworks concept includes communi- 
cations medium, network communications protocols, and 
the application software interface that makes the tech- 
nology easily usable. Ultimately, the key to Echelon’s 
success will be that it also designed ICs that make 
Lonworks nodes feasible, network-management tools 
that simplify the use of Lonworks LANs, and develop- 
ment tools that allow designers to get products to mar- 


ket quickly. 


The Lonworks Lontalk protocol supports as many as 
32,385 nodes in a single “‘Domain’’ or network. The 


Neuron chips actually include the network-protocol con- 
troller as well as an application processor. In fact, each 
Neuron chip includes three separate processors (Fig 
2, main article, depicts the chip architecture). The MAC 
processor handles network channel allocation and data 
transfers. The network processor takes care of commu- 
nication between nodes and maps network variables 
to variables used in the local application code. And the 
application processor executes the application pro- 
gram. The chips also include varying amounts of ROM 


and RAM, interfaces to I/O devices, and the network 


protocol allows you to structure a domain into groups 


and subnetworks to simplify network design. The LAN 
implements media-access control (MAC) using a modi- 
tied version of the CSMA (carrier-sense multiple-access) 
algorithm called Predictive P-Persistent CSMA. The algo- 
rithm reduces the bandwidth degradation due to colli- 
sions found in other CSMA LANs such as Ethernet. Lon- 
talk can handle data transfers as fast as 1.25 Mbps, 
but actual transmission-rate and cable-length limits de- @ 
pend on the physical communications media used in a 


specific installation. 


The Lonworks concept is essentially media independ- @ 
ent. Echelon has discussed plans to offer network trans- 
ceivers for a variety of media including twisted-pair 
wire, coaxial cable, optical fiber, RF transmission, infra- © 
red signaling, and transmission on ac power lines. Cur- 
rently, Echelon offers only twisted-pair and RF transceiv- 
ers, although Echelon and third parties should have 
other options available later this year. Designers can 
mix and match media in a single domain using network 


bridges. 


interface that connects to the transceiver of choice. 
Motorola and Toshiba manufacture the Neuron ICs. 


Neuron C handles interoperability 


The final piece of Lonworks is the Neuron C applica- 
tion language. Based on ANSI C, Neuron C includes 
extensions to the language for the Neuron chip and the 
Lonworks LAN. Key added features include 
@ a new class of objects, ‘‘network variables,’ that 
simplify the sharing of data among nodes | 
a new statement type, the ‘‘when’’ statement, that 
introduces ‘“‘events'’ and defines the temporal or- 


dering of these events 


explicit control of I/O operations, through declara- 
tion of ‘I/O objects,” to standardize multifunction I/O 
specific to Neuron chips 

support for explicit message passing used for direct 
access to the underlying Lontalk protocol services. 
Specifically, the Lontalk protocol includes a pre-— 
defined set of SNVTs (standard network variable types). 
The SNVTs provide the links between network variables 
in application programs on different nodes and there- 


fore key the distributed control operation. 


Each Lonworks node requires a Neuron chip. The 
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into any industrial applications. 
Lonworks will fit home, office, auto- 
motive, and industrial applications. 

Expect to see CEBus products 
emerge this year. You can already 
buy an IC from Intellon that can 
send and receive CEBus signals 
over ac power lines. Called the SSC 
PLCE, the IC uses spread-spec- 
trum technology to communicate. 
Fig 1 depicts the IC in a block dia- 
gram. The IC costs less than $5 
(25,000), and Intellon sells a set of 
six samples for $300. The company 
also offers an evaluation board for 
$105 and a 3-node CEBus evalu- 
ation system for $3495. Expect an 
infrared CEBus-compliant IC from 
Intellon later this year. 

Now that the CEBus is defined, 


the real key to its success will come 
as manufacturers of consumer elec- 
tronics add CEBus to their prod- 
ucts. Judson Hofmann, chairman of 
the CEBus committee and vice 
president of Panasonic Technolo- 
gies, claims that the committee ex- 
pected audio/visual applications to 
appear first, but power companies 
have been the most aggressive po- 
tential users thus far. The power 
companies would like to install 
CEBus nodes in home power me- 
ters and in major appliances to per- 
form load management and remote 
metering. 

Hofmann also expects software 
products to debut soon that will al- 
low designers to develop CEBus ap- 
plication programs easily using 


CAL (common application lan- 
guage). But designers ready now 
need only standard microcontroller 
(uC) development tools. Hofmann 
reports that the committee kept the 
CEBus protocols simple enough 
that a wC such as the 8051 can han- 
dle network communications and 
execute application programs. 
Comparing CEBus to Lonworks, 
you will find a few key differences 
that might guide your choice for a 
specific application. The adjective 
high-cost certainly doesn’t fit Lon- 
works nodes, but each node does 
require a Neuron chip that cur- 
rently costs around $10. The use of 
a standard wC for CEBus nodes 
should make such a node lower in 
eost. In fact, CEBus node cost will 





CEBus targets home applications 





With all of the electronic goodies in use around your 
house, you've probably wondered why they can’t alll 
communicate and interoperate. Interoperability of 
audio/visual equipment was the driving force that insti- 
gated the development of the CEBus (consumer elec- 
tronics bus—commonly pronounced ‘‘see-bus'’). The 
standards committee decided they might as well add 
support for things like power and lighting control, secu- 
rity systems, and appliance control if they wanted a 
complete CEBus. And today the basics for the bus are 
in place. 

A committee working under the auspices of the EIA 
(Electronics Industries Association) CEG (Consumer Elec- 
tronics Group) developed the CEBus standard. Accord- 
ing to CEBus Committee Chairman and Panasonic Tech- 
nologies Vice President Judson Hofmann, standards for 
the physical, data-link, and network layers are com- 
plete. The CEBus can use infrared, twisted-pair tele- 
phone wire, cable-TV coax, ac power lines, or RF media. 
The control LAN uses a CSMA (carrier-sense multiple 
access) channel-allocation scheme and PWM (pulse- 
width modulation) encoding. The encoding yields a 
maximum rate of 10 kbps, if all bits are a ‘‘one,’’ but 
usually less speed depending on the data pattern. 

Hofmann relates that the committee worked to make 
the protocol as simple as possible because consumer 
applications will demand low price. Hofmann claims that 
a microcontroller such as the Intel 8051 can execute 
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both the LAN protocol and the application program. — 

The CEBus standard also makes available a data ~ 
channel on other free network resources. For example, 
a CEBus operating over cable-TV coax could use the 
10-kbps control channel to negotiate the use of one 
of the cable-TV channels as a data channel. More suc- _ 
cinctly, a CEBus-compliant security camera connected — 
to a home cable coax could, on command from your 
infrared CEBus-compliant TV remote control, send video 
on a channel you are not watching on your CEBus- 
compliant TV or recording on your CEBus-compliant VCR 
to the second tuner in your picture-in-picture TV. 

CAL (common application language) handles the in- _ 
teroperability among CEBus nodes. Conceptually, the 
CEBus committee defined CAL with a ‘‘kernel’’ that in- — 
cludes language features such as syntax, protocol, and — 
packet structure. Various feature sets called ‘‘contexts’’ 


implement commands in the language for specific types 


of CEBus-compliant products. According to Hofmann, — 
the committee has finished contexts for audio/video 
and ac-power applications, and the lighting-control con- 
text is under development. But Hofmann and the commit- 
tee would like to allow groups directly related to other 
specific industries, such as security systems, to develop _ 
contexts for their industry. And Hofmann admits that 
CAL will never be 100% finished because someone | 

will always find a new type of product requiring anew © 
context. 
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Fig 1—AC power lines will play key roles as 
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control-signal carriers in new control LANs. 


Intellon’s SSC PLCE IC targets ac-line transceiver applications in CEBus LANs. The company 


also plans to offer a Lonworks version. 
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Fig 2—Neuron ICs include a MAC processor that handles channel control, a network 
processor that ensures interoperability of Lonworks nodes, and an application processor 


that executes the Neuron C code. 


allow manufacturers of most con- 
sumer products to justify adding 
CEBus into their products. 

The CEBus architecture makes 
provisions for using a data channel 
along with the 10-kbps control- 
LAN channel. For example, CEBus 
signals can run over cable-TV coax 
while the coax still carries TV sig- 
nals. CEBus allows nodes to negoti- 
ate use of the coax to send video 
over unused channels. 

CEBus allows similar resource 


sharing for other media, such as 
sending control packets and voice 
over twisted-pair phone wires. Al- 
though Lonworks can transfer data 
at 1.25 Mbps—substantially faster 
than CEBus—Lonworks LANs do 
not include separate data channels. 

Lonworks and CEBus also ap- 
proach the application software is- 
sue slightly differently. Lonworks 
uses an enhanced version of the C 
language called Neuron C for appli- 
eation programs. Lonworks nodes 


establish logical connections via 
network variables. In a new net- 
work design there is little or noth- 
ing that you can’t accomplish from 
the distributed-control viewpoint. 
You simply write the software to 
handle the control application. 

The CEBus CAL language, how- 
ever, makes it feasible for different 
companies to offer off-the-shelf 
compatible consumer products. In 
a CEBus-compliant environment, a 
consumer would fully expect to be 
able to use a remote control to pop 
up a window on a TV to adjust a 
thermostat—even if the consumer 
bought the products from different 
manufacturers at different times. 

Designers that think Lonworks 
will fit a new application have an 
impressive array of development 
tools and products to choose from. 
Furthermore, designers familiar 
with wC-based design and the C 
language can design operating Lon- 
works control LANs in days. 

Each Lonworks node is based on 
a Neuron IC. Echelon’s IC part- 
ners, Motorola and Toshiba, both 
offer the chips in the same two fla- 
vors. The 3150 IC, as shown in Fig 
2, includes 2 kbytes of RAM and 
512 bytes of EEPROM in addition 
to three processors and I/O. The 
3120 has 1 kbyte of RAM, 512 bytes 
of EEPROM, and 10 kbytes of 
ROM, and can address 42 kbytes 
of external memory. Both Motorola 
and Toshiba quote prices of $10 
(5000) for the chips. 


Prices to drop quickly 


But Motorola Lonworks Product 
Manager Al Mouton believes prices 
will drop quickly to below $5 in a 
year and to $2 by 1995. And a typi- 
cal Lonworks node doesn’t need 
much more than the Neuron IC. 
The node needs only a transceiver 
for the medium of choice and the 
sensor or control component re- 
quired for the node’s application. 

Echelon offers small modules that 
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include a Neuron IC and a twisted- 
pair transceiver. The price for the 
modules varies from $65 to $90 
based on the transmission speed 
and cable distance your application 
requires. The available transceivers 
include a 1.25-Mbps model that can 
handle 500m cable lengths and a 78- 
kbps model that works with cable 
runs as long as 2000m. Prices for 
the modules drop to $50 or less in 
500s quantities. 

Echelon also offers an RF trans- 
ceiver that can transfer data at 4.9 
kbps and costs $95. Other available 
products include routers, repeaters, 
and bridges. Expect other trans- 
ceiver types from Echelon and third 
parties later this year. For exam- 
ple, Intellon has announced that it 
intends to offer a version of its 
spread-spectrum ac-power-line 
transceiver for Lonworks. 

You can also already buy a chip 
that expands the I/O capability that 
Neuron ICs offer. The EIOC chip 
from Microsym interfaces directly 
to the Neuron IC and is designed 
to implement other auxiliary inter- 
faces, such as serial communications 
as fast as 19,200 bps, keyboards, 
magnetic card readers, and real- 
time clocks. The IC also provides 
additional memory-mapped I/O 
space. 

Echelon offers many develop- 
ment products, but prices are on 
the high side. If you plan to design 
Lonworks LANs, first you have to 
buy a $2500 license to the Neuron 
technology. Echelon will sell you 
evaluation products before you buy 
the license, but you'll need a license 
to incorporate the technology in a 
product. The $2500 license fee is 
probably insignificant if you plan to 
use Lonworks in saleable products, 
but it may add significant cost to 
1-time custom designs. 

A must for most new Lonworks 
users, the Lonbuilder Starter Kit 
will set you back $17,995. The kit 
does, however, include everything 
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For more information on the contol LAN. Gpededs iseucsad | in this article, oe _ 
_ the appropriate numbers on the Information Retrieval Service card or use 
- EDN’s Express Request service. When \ you contact any of the following manv- 
facturers directly, Mie let them know aoe read about their products in EDN. 


Action Instruments Inc 
8601 Aero Dr 

_ San Diego, CA 92123 
(619) 279-5726 

FAX (619) 279-6290 
Circle No. 685 


(416) 293-8263 


oe Circle No. 688 
4015 Miranda Ave 
Palo Alto, CA 94304 
(415) 855-7400 
FAX (415) 856-6153 

— 5150 W Hwy 40 
_ Ocola, fl 32675 
(904) 237-7416 / 
_ FAX (904) 237-7616 
—— Girele No. 687 


you need to start designing, devel- 
oping software for, and testing a 
Lonworks LAN. Other assorted 
products that allow you to add more 
nodes to a prototype network and 
test different media typically cost 
$1000 to $2000. 


Design centers lower cost 


Don’t give up if the entry price 
is too steep. Motorola and Toshiba 
both have Lonworks design centers 
spread around the US, and you can 
arrange with a Neuron IC salesman 
to use tools at one of the design 
centers. Motorola, Toshiba, and 
Echelon have also been regularly 
presenting Lonworks seminars and 
training classes around the country. 

The companies behind Lonworks 
seem positioned for success. No 
other technology offers you the op- 
portunity to design distributed- 
control systems ranging from 10 
nodes in a house to thousands of 
nodes in a factory at such a low end- 
user cost. 

Third parties are already jump- 
ing on the bandwagon. Ziatech of- 
fers STD Bus-based boards that in- 


_ Microsym Come J ters ine. 
131 Finchdene Square, Unit 5 
Scarborough, ON — 
M1X 1A8 Canada . 


FAX (416) 292- 8477 


Motorola Inc  - 
ss Barton ie Rd _ 


Austin, TX 78704 
» ($12) 322 2310 _ 
26a eee erriCsCisC 
. Circe No. 689 =e 


Toshiba America Electronic 
Components Inc _ 
9775 Toledo Way 

Irvine, CA 92718 

- (714) 455-2000 

FAX (714) 859-3963 

Circle No. 690 


Ziatech Corp | 
3433 Roberto Ct 
San Luis Obispo, CA 93401 
(805) 541-0488 
FAX (805) 541-5088 sits 
Circle No. 691 





clude Lonworks nodes, as well as 
a PC ISA bus-compatible Lonworks 
board. The Ziatech boards can be 
used in development applications 
and in roles such as network-man- 
agement stations in deployed 
LANs. The boards cost $395 each. 
Action Instruments has added 
Lonworks compatibility to its line 
of I/O products for industrial-con- 
trol applications. The first product, 
the AP5050 paperless remote chart 
recorder, can record 2700 events 
and sells for $325. The $300 AP5900 
network manager allows you to con- 
nect the remote chart recorders to 
a central computer, and a $195 soft- 
ware package provides on-screen 
displays of the recorded events. Ac- 
tion plans to add Lonworks nodes 
to other sensor and control products 
for fall introduction. EDN) 
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2.5-in. disk drive packs 91.5 Mbytes 
into a 0.5-in.-high package 


The A90 2.5-in. hard-disk drive 
stores 91.5 Mbytes on a glass disk 
in a package 11.7 mm (0.46 in.) 
high. The 3.4-oz drive operates with 
386- and 486-based notebook com- 
puters or card-level storage subsys- 
tems. The linear density of the glass 
disk is 70,659 bpi; its track density 
is 2764 tpi. In addition, the glass 
disk is highly resistant to damage 
from nonoperational shock. The 
disk drive can withstand a non- 
operating shock as high as 125¢ for 
11 msec. The drive can withstand 
an operating shock of 20g. 

Glass disks have less surface fric- 
tion between the head and disk than 
aluminum disks and can therefore 


endure more contact-stop cycles 
than their aluminum counterparts. 
The unit can withstand a minimum 
of 50,000 power-on/power-off cy- 
cles. Other features include a 15- 
Mbps transfer rate, 2981-rpm rota- 


Electrostatic plotter makes 
E-size drawings at 6 ips 


The Colorstation 400X family of 
— electrostatic plotters produces color 
or monochrome E-size (86 x 50-in. 
cut-sheet) or D-size (24 x 36-in. cut- 
sheet) drawings. The series com- 
prises four models: the Colorstation 
436CX for E-size color drawings; 
the Colorstation 424CX for D-size 
color drawings; the 436MX for E- 
size monochrome drawings; and the 
424MX for D-size monochrome 
drawings. 

The plotters boast a writing 
speed of 6 ips—considerably faster 
than competitive models, which 
write between 0.8 and 2 ips. The 
units achieve their speed by em- 
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ploying a patented Silicon Imaging 
Bar writing head. Conventional 
electrostatic plotters employ a mul- 
tiplexed writing head to transfer 








tion rate, 14-msec average access 
time, and a sector servo. $365. 
Areal Technology Inc, 2075 
Zanker Rd, San Jose, CA 95131. 
Phone (408) 436-6800. FAX (408) 
436-6844. Circle No. 720 


electrical charge to the medium. 
The writing head consists of a dedi- 
eated driver for each nib. Because 
a multiplexed driver necessitates a 
time delay before applying charge 
to subsequent nibs, it is slower than 
these dedicated drivers. 

The plotters’ hard-disk drives 
come in 42-, 100-, or 234-Mbyte 
sizes. Prices range from $22,895 to 
$44,895, depending on disk-drive 
option. 

Raster Graphics, 235 N Wolfe 
Rd, Sunnyvale, CA 94086. Phone 
(800) 441-4788; (408) 738-7800. 
FAX (408) 749-0544. Circle No. 721 
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VMEbus 3U board brings 80486 j.Ps 
to industrial applications 


The V486 VMEbus board incorpo- 
rates an 80486 pP and suits rugged 
industrial applications. The 3U 
board comes in two versions: One 
has a 20-MHz 486-SX, and the other 
has a 33-MHz 486-DX pP. The 
CMOS board draws 1.2A and oper- 
ates from —25°C to +85°C. It 
comes with 1, 2, 4, or 8 Mbytes of 
dynamic RAM (DRAM), 16- and 32- 
Mbyte versions are under devel- 
opment. 

The board conforms to the EMS 
3.2 and EMS 4.0 extended-memory- 
support standards. RAM shadow- 
ing provides for fast BIOS access. 
You can install as much as 1 Mbyte 
of flash ROM, which the BIOS will 


address as a silicon disk drive. In 
addition, the BIOS can access as 
many as three VMEbus-resident 
silicon disks, such as EPROM, 
EEPROM, or CMOS RAM. 

The dual-ported local DRAM is 
accessible through the board’s ISA 
bus and the VMEbus. Other fea- 
tures include a real-time clock, key- 
board interface, DMA and interrupt 
controllers, and a watchdog timer 
that software can reset when a fault 
occurs. $2564 (OEM). 

Dynatem Inc, 15795 Rockfield 
Blvd, Suite G, Irvine, CA 92718. 
Phone (714) 855-3235. FAX (714) 
770-3481. Circle No. 722 
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C&K gives you more solutions and better solutions to your switching problems than any other 
manufacturer. We listen better. We understand your needs. That's why we offer the broadest line 
of miniature and sub-miniature electro-mechanical switches in the industry. You get fast delivery 
from stock to four weeks on literally millions of different switch ® 
configurations—surface mount, through-hole and solder types. & 

Over 5,000,000 configurations in our 7000 Series alone. Or we 
can design and build the application-specific switch that meets The Primary Source Worldwide® 
your exact requirements. Send for free samples and our © C&K Components, Inc. a 
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sink as much as 1A from a 55V-de 
source. The outputs also have re- 
verse-bias protection and a replace- 
able fuse. The digital input channels 
have a selectable threshold voltage 
that ranges to 55V de. From $750. 
Delivery, four to six weeks ARO. 
Acromag Inc, Box 437, Wixom, 
MI 48393. Phone (313) 624-1541. 
FAX (313) 624-9234. Circle No. 360 


Motion-Controller Boards 


The DMC-6X1 Series consist of 1-, 
2-, and 8-axis motion-controller 
cards for the ISA bus. The cards 
feature linear and circular interpo- 
lation to coordinate motion in 2-D. 
You can specify as many as 255 lin- 
ear or circular segments, and the 
cards accept quadrature encoder in- 
puts as fast as 210° counts/sec. 
You can also synchronize multiple 
axes to a master axis using an elec- 


Power tools 


we KEPCO POWEM Hi 


—d-c single quadrant power 
50-1000 Watts — 
voltage/current stabilization 
CJ Conventional/fast-programmable, 
_selectable (| Analog and digitally 


programmable _] Precision stabilization: 
0.001% source, 0.002% load 


_ Kepco Group ATE Power Supplies 
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tronic gearing mode. You can even 
change the gear ratio on the fly. 
The cards can latch the position 
of each axis within 20 nsec. The 
cards have eight programmable in- 
puts and eight programmable out- 





puts that permit synchronized mo- 
tion to external events. Other fea- 
tures include a programmable PID 
(proportional-integral-differential) 
loop filter with feedforward ac- 
celeration, S-curve profiling, +10V 
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d-c four quadrant power 
100-400 Watts 
voltage/current stabilization 
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output-voltage range, and 12-bit 
output resolution. Single-axis 
DMC-611, $995; 2-axis DMC-621, 
$1495; 3-axis DMC-631, $1995. 
Galil Motion Control Inc, 575 
Maude Ct, Sunnyvale, CA 94086. 
Phone (408) 746-2300. FAX (408) 
746-2315. Circle No. 361 


Embedded Single-Board 
Computer 


The SBX-C186EB is a 16-bit single- 
board computer for embedded ap- 
plications. The stand-alone board 
runs at 8 or 16 MHz and contains 
an Intel 80C186EB wP and an 
80C187 coprocessor. You can install 
a maximum of 512 kbytes of static 
RAM and 512 kbytes of EPROM 
or flash EPROM. Other features in- 
clude an 8570 real-time calendar 
clock, an interrupt controller, five 
16-bit counter/timers, 32 paraltel 
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I/O lines, two RS-232C/RS-422/RS- 
485 ports, a watchdog timer, four 
iSBX expansion ports, and power- 
fail detection circuitry. 

You can back up the real-time 
clock and RAM with an optional 
lithium battery. You can also opt 
for an extended temperature ver- 
sion and for a factory-programmed 
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BIOS in a protected area of the 
flash EPROM. You can develop 
software for the computer using 
Borland C++ or assembly code. 
The 8-MHz version, $425; 16-MHz 
version, $465. 

R LC Enterprises, 4800 Temple- 
ton Rd, Atascadero, CA 93422. 
Phone (805) 466-9717. Circle No. 362 


We Give You an Option in Flat 
Panel Computers You Didn't 





The new DisplayPac-cLCD™ puts a full-color LCD display, a 100% PC/AT compatible 


'' | Low-Cost Color 


computer, and a capacitive touchscreen into one compact and surprisingly 


low-cost package. 
Here’s what you get: 
e A512-color TSTN LCD display 


e An 80386SX engine with all the standard PC/AT functions, plus disk and video 
interfaces, and up to 16 megabytes of DRAM. You can even run from on-board 


semiconductor drive. 
e A clear capacitive touchscreen 


e All this in a small (11.75" x 8.5" x 1.75") package that embeds easily in your OEM 
product. It draws only 16 watts, compared to a CRT alone at 150 watts. 


Here are some other options: 


e We offer DisplayPacs with other flat panel displays (EL, monochrome and color 
TFT LCDs), touchscreens (infrared and resistive), and processors ('286 and 8088). 
e You can add more functions to your DisplayPac through its SBX connectors or up 


to 6 PC expansion slots. 
Here's what it costs: 


A DisplayPac-cLCD with 16 MHz 80386SX, 1M DRAM, color LCD display and 
capacitive touchscreen is under $3000 in OEM quantities. 


Call for your FREE DisplayPac-cLCD 
brochure, information on other 
configurations and pricing. 

(803) 877-8700 « FAX (803) 879-2030 


“The Flat Panel Experts” 


| ©) Computer 
DYNAMICS 


107 SOUTH MAIN STREET, GREER, SC 29650 
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80486 STD Bus 
Single-Board Computers 


The MCM-486DX and MCM-486SX 
are STD bus boards. The MCM- 
486DX contains a 25- or 33-MHz 
80486DX wP, and the MCM-486SX 
contains a 20- or 25-MHz 80486SX 
wP. The cards contain as much as 
8 Mbytes of dynamic RAM (DRAM) 
and the Mosel MS401 32- or 64-bit 
data-path chip, which creates an ef- 
fective 64-bit-wide memory-bus 
data path via automatic data inter- 
leaving. The effective 64-bit data 
path permits burst-read and post- 
write operations in one clock cycle. 

Other features include two serial 
RS-232C/RS-485 ports; a parallel 
printer port; a keyboard controller; 
a battery-backed calendar clock; a 
DMA and interrupt controller; 
three 16-bit timer/counters; and a 
watchdog timer. The cards auto- 
matically sense and switch to either 
8- or 16-bit data transfers to mem- 
ory or I/O cards on the STD Bus. 
The cards run MS-DOS, OS/2, and 
QNX operating systems. The 20- 
MHz MCM-486SX with 1-Mbyte 
DRAM, $1995; the 25-MHz MCM- 
486DX with 4-Mbyte DRAM, 
$2995. 

Winsystems Inc, Box 121361, 
Arlington, TX 76012. Phone (817) 
274-7553. Circle No. 363 
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Embedded Controller Board 


The QED Board 3’4x4-in. embed- 
ded controller board contains an 8- 
or 16-MHz Motorola 68HC11 wC 
(microcontroller). It has eight 
timer-controlled digital I/O ports; 
eight analog-input channels that 
feed the wC’s 8-bit A/D converter; 
eight analog-input channels that 
feed a 12-bit A/D converter; and 
eight analog-output channels driven 
from an 8-bit D/A converter. 

In addition, the board has dual 
RS-232C/RS-485 serial ports; as 
much as 384 kbytes of battery- 
backed RAM or ROM; and a key- 
board and display connector. A 64- 
kbyte ROM contains a high-level 
Forth language; floating-point and 
matrix-math library; memory man- 
ager; mutitasking real-time kernel; 





in-line assembler; and symbolic de- 
bugger. The board operates on a 
6- to 12V-de supply and draws 100 
mA. $395 (100). 

Mosaic Industries Inc, 5437 Cen- 
tral Ave, Newark, CA 94560. 
Phone (510) 790-8222. FAX (510) 
790-0925. Circle No. 364 


Cellular Data Phone 


The CDL 300 cellular data link con- 
sists of a modem housed in a Mit- 
subishi Model 1500TPK cellular 
telephone. It uses the MNP 10 er- 
ror-correction algorithm and trans- 
mits data at 9600 bps. The modem 
provides V.42bis data compression; 
conformance to V.22, V.22bis, Bell 
103, and Bell 212A standards; 
autoanswer and autodial; an inter- 
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nal transceiver; and an AT com- 
mand set. 

The transceiver has 832 channels 
and a sensitivity of —116 dBm. The 
phone features a 3W output-power 
level; an alphanumeric memory 
scan; 115 memory locations; call-in 
progress protection; automatic re- 
dial; a call timer; and a backlit key- 


pad. The unit connects to laptop 
computers via a cable, and an in- 
ternal rechargeable NiCd battery 
allows mobile communications. 
Data link, $1799; optional ac power 
pack, $50. 

Microcom Inc, 500 River Ridge 
Dr, Norwood, MA 02062. Phone 
(617) 551-1000. Circle No. 365 


20 To 100 kW Brute Force Power 
Right Out Of The E/M Catalog! 


The EMHP Series of DC regulated power 

0) e)e)|(cry eydaleme)gey-le(cicymlialc; em allele) ele) cg 
available... 20 to 100 KW... using standard 
building blocks to achieve customized 
specifications, with no added engineering 
costs. And, they're available right off the 
shelf with all the features you need, like: 

© @ Fully programmable and remote sensing 
@® Regulated and metered (V&A) 
@ CV/CC with automatic crossover 


@ GPIB option... and more. 


For details, contact: 


‘Cn 4 ELECTRONIC MEASUREMENTS, INC. 

Cry 405 Essex Road, Neptune, New Jersey 07753 

@ Telephone: 908-922-9300 e FAX: 908-922-9334 
CIRCLE NO. 98 
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Industrial ISA Bus 
Single-Board Computer 


The 5016A Micro PC is an 8-bit ISA 
bus single-board computer for in- 
dustrial applications. It employs a 
16-MHz 80C286 uP that runs an 
embedded DOS 8.81 operating sys- 
tem. The card measures 4.5 x 4.9 
in., operates from —40 to +85°C, 












Standard Features: - 
@ Five 16-Bit Expansion Slots 
_ (3 full length available) 


@ 1.2 MBF.D.D. and 1.44 MBF.D.D. ~ 
W@ 2 Serial / | Parallel Ports 


Ml 16-Bit 1024 x 768 SVGA Card with | MB RAM 






NM 4MBRAMExpandableto32MB—t*™” 
Mi 120 MB IDE H.D_D. up to 500 MB available 
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and can withstand 5g vibration and 
20g shock. 

Other features include a 4-Mbyte 
dynamic RAM (DRAM); COM1 and 
COM2 ports; a parallel printer port; 
three solid-state disks consisting of 
a 2-Mbyte RAM or EPROM and 
1.5-Mbyte nonvolatile memory; an 
EPROM prgrammer; a watchdog 


8 101-Key detachable Keyboard — 
 —B MS DOS 5.0 a 
BB Nylon Carrying Bag 
@ Optional CD ROM/Tape Backup/ © 
Removable H.D.D./MultimediaKit 
@ We custom build each computer to your ~ =< 
specifications = 


i 486 DX-50 $3,235.00 $3,135.00 
i 486 DX-33 $2,885.00 $2,785.00 





1 386 DX-33 $2,245.00 
i 386 DX-25 $2,095.00 $1,995.00 
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To Order, Call: 


Mon - Fri 7:30 am to 6:00 pm (PT) 









$2,145.00 


Please call for information on 
our other fine products: 
9-14" SVGA Monitor set 

1024 x 768 Color CRT 
Prices ALL-IN-ONE PC 
Optional padded hard case 
386DX-40 Notebook 
386SX-25 Notebook 
386/486 EISA/ISA Desktop 


¢ One-year warranty on parts and labor 

¢ Lifetime technical support 

¢ All trademarks and tradenames herein are 
properties of their respective owners 


Bi-Link Computer Inc. 


11606 E. Washington Bivd. Suite A 
Whittier, California 90606 

Tel: (310) 692-5345 Fax: (310) 695-9623 
Tech Support: (310) 695-5166 


1-800-888-5369 f- 
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timer; a calendar/clock; and a copro- 


cessor socket. You can remotely 


download programs via an RS-485 
link and store them in nonvolatile 
memory. The card works with the 
LIM 4.0 standard for extended 
memory beyond 640 kbytes. $521 
(100). 

Octagon Systems Corp, 6510 W 
91st Ave, Westminster, CO 80030. 
Phone (303) 430-1500. FAX (303) 
426-8126. Circle No. 366 


SBus FDDI Adapter 


The CMC-950 is an SBus FDDI 
(fiber-distributed-data-interface) 
adapter for Sun’s SPARCstations. 
The single-slot card creates a sin- 
gle-attachment station on an FDDI 
network. The adapter employs a 
128-kbyte buffer and two DMA 
channels, which minimize host- 
processor overhead. The adapter 
performs 32-bit data transfers on 
the SBus and features 64-byte 
bursts. Resident software includes 
the Simple Network Management 
Protocol agent and Station Manage- 
ment 6.2 to manage ring operations. 
A link-level binary driver for the 
SunOS 4.1.1 operating system 
comes with the adapter. $2595. 
CMC, 125 Cremona Dr, Santa 
Barbara, CA 93117. Phone (800) 
262-8023; (805) 968-4262. FAX 
(805) 968-6478. Circle No. 367 








VM3200 





ow% | 3.3-VOLT, TWO-TERMINAL 
LG, THIN-FILM/MIG HEAD 
igi NTC Inc. | -READ/WRITE PREAMPLIFIER 
FEATURES 


° High Performance - CONNECTION DIAGRAMS 


- Read Gain = 300, 200 or 150 V/V 
- Input Noise = 0.55nV/VHz Typical 
- Head Inductance Range = 0.2 — 5 wH 
- Write Current Range 5-25 mA 
- Input Capacitance = 22pF Typical 
Improved Write Voltage = 5 Vp-p Diff. Typical 
Very Low Power Dissipation = 1.8 mW Typical in Sleep Mode 
Power Up/Down Data Protect Circuitry 
Single Power Supply = 3.3 V+ 10% 
Fault Detect Capability 
Designed for Two-Terminal Thin-Film or MIG Heads 
Standard Schottky - Isolated 400 Q Damping Resistor (patent pending) 


DESCRIPTION 

The VM3200 is a high-performance, very low power read/write preamplifier 
designed for use with two-terminal thin-film or MIG recording heads. This cir- 
cuit will operate on a single 3.3-volt power supply and is ideal for use in bat- 
tery-powered disk drives. 

The VM3200 provides write current switching in the write mode and a low 
noise data path in the read mode for up to four read/write heads. When de- 
activated, the device enters a sleep mode which reduces power dissipation 
to 1.8 mW. Data protection circuitry is provided to ensure that the write cur- 
rent source is totally disabled during power up/down conditions. Write-to- 
read recovery time is minimized by eliminating common mode output voltage 
swings when switching between modes. Write mode performance is im- 9-Channel 
proved by providing 5-volt differential peak-to-peak head voltage, which al- VM3202 20-lead SSOP 
lows the write current to swing faster. 

The VM3200 is available in 2 or 4 channels. 
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4-Channel 
VM3204 20-lead SOIC, SSOP 
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ABSOLUTE MAXIMUM RATINGS 
OWE SU MESO ns or chy ached vapenbe se nies -0.3 to +7VDC 55 adlaabnipeie' 
MY RG SOTTO AAS io Gaeilge bcahinskcoe tain vecscenceyewvséves 60mA 
Input Voltages: 
Digital Input Voltage Vin ..........ceeeeeeeee ee -0.3 to 5.5VDC 
Head Port Voltage V}............... -0.3 to (Vcc + 0.3) VDC 
WUS Pin Voltage Range VwuS ..........+- -0.3 to +6VDC 
Output Current: 
PStaINS Pal Ga, AS Aa ene ah ee alii rsvacw sees lanes -10mA 
WS EIS cs ora es gag Soave vos vals gotaes ton ehean? +12mA 
JUNCTION Temperature .............ccecsccecescecccscescsccesessees 150°C 
Storage Temperature Totg .........:::eeeeeeeeeeeeeeeees -65° to 150°C biuiineslel 
Thermal Characteristics, Oa: a : 
DOM ar Ses oo. . cavscumtawniyiecss+e> tldaecdecdeas see 80°C/W Write Current 
CO oo soe ieee eos i ssvcdadtatsreseccscacens TBD saiogh 
RECOMMENDED OPERATING CONDITIONS 
Power Supply Voltage: ia inmate 
Ue ge epeags oS MOE Sn ys ANE ARS gy. A SE NN pe geome +3.3V + 10% Detector 
Write: CUMG@RECIWAD) «iid Scr ecestdicere hes dined dente gunna ges 5 to 25mA 
Head Inductance (Ly) .........ceecececceeeecen ere eeesunss 0.2 to 5uH HSO HS1 
Junction Temperature (TJ) ......eeeeeedeeenenee ees 25°C to 125°C 
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The new LTC1155 is a dual, high- 
side MOSFET driver designed 
specifically for battery operated 
applications such as laptop 














computers andhand-heldinstru- = ° NO EX TERWAL PA 

sna ae Ae a gate « SPACE SAVING [O-S PR 
voltage higher than the power BS Fhinerlh) _ .. 
supply rail, the LT'C1155 facilitates « SH ORT CUIRCLUT PROTECTION 
the use of low cost, N-Channel ee 

MOSFETs instead of larger, more _.._ : a : 
expensive P-Channel parts. It _° ke! V ES LOW cos TN-CHA 
delivers up to 12V of gate drive | MOSFETs bh ho HEAT : 
from a 5V supply. And both chan- 

nels of the driver include inde- | * L06/C INJERFA C6 

pendent short circuit protection. i. CAN USE FOR 1YV 


Gate voltage is generated 
in a unique on-chip voltage mul- 
tiplier that requires no external 
parts! The quiescent current 


LUNOR 


TECHNOLOGY 


TOUGH PRODUCTS 
FOR TOUGH APPLICATIONS. 
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drops to 8uA when both TTL 
and CMOS compatible inputs are 
switched toOFE Atimedelay 
can also be added to prevent false — 
triggering on high in-rush loads. | 
Operating supply voltage 
range extends from 4.5V to 18V. 
The LTC1155 is available now in 
8-pin SO or 8-pin DIP. A quad 
version, the LTC1156, is also avail- 
able. Prices for 100 piece quanti- 
ties are $3.20 for the LTC1155 
SO-8 package and $5.35 for the 
LTC1156 16-pin SO part. For 
details, contact Linear Technology 
Corporation, 1630 McCarthy 
Blvd., Milpitas, CA 95035 / 408- 
432-1900. For literature only call 
800-637-5545. 
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EDITED BY CHARLES H SMALL & ANNE WATSON SWAGER 


Voltage controls monostable’s pulse width 


J G Logan and T G Barnett, Queen Mary and Westfield College, London, UK 


An external capacitor and resistor usually control the 
output pulse width of the ubiquitous 4538 precision 
monostable multivibrator, the width being the product 
of the resistance and capacitance. However, an exter- 
nal voltage sets the pulse width in Fig 1’s circuit. The 
circuit uses an IL300 (Siemens AG) linear optocoupler 
operating in the photoconductive mode to generate a 
precision current that charges the timing capacitor. 
Thus, the pulse width is set by the value of this cur- 
rent. The IL300 consists of an LED and two matched 
PIN photodiodes in a bifurcated arrangement. One of 
the diodes generates a control signal that connects to 
an op amp acting as a servo driving the LED. This 
technique compensates for the LED’s nonlinear time 
and temperature characteristics. The optocoupler pro- 
duces an output current that is linearly related to the 
voltage applied at the input of the op amp. Note that 
the output-pulse width is inversely proportional to Vj, 
but this feature is convenient for many applications. 
The control voltage Vy drives the positive input of 
the op amp. The LM324 op amp operates from a 5V 
single-rail supply and provides the required current 
to drive the LED. The op amp supplies enough current 
to the LED to force sufficient photocurrent through 
the 25-k resistor to generate a voltage at the negative 
input of the op amp equal to V;y. The output PIN 
photodiode current, which is linearly related to the 
feedback photodiode current, charges the 0.1-yF tim- 
ing capacitor of the monostable. Using the component 


values in Fig 1, control voltages between 0.5 and 2. 


result in pulse widths between 16 and 4 msec, respec- 
tively. You can modify the component values to provide 


TRIGGER IN © 


PULSE OUT © 





Fig 1—An external voltage, V,, controls the pulse width of this 
circuit’s 4538BCN monostable multivibrator. 


different input-voltage and output-pulse-width ranges. 
Although this circuit takes advantage of the IL300’s 
ability to generate precise and stable charging cur- 
rents, you can also take advantage of its primary func- 
tion, that is, as a fully isolated optocoupler, by operat- 
ing the control voltage and op amp from power rails 
that are isolated from the monostable. 
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Low-power clock serves low-speed applications 


Rolf Zinniker, Swiss Federal Institute of Technology, Zurich, Switzerland 


Fig 1’s low-power watch-crystal-based clock generator 
is especially useful as a real-time clock for battery- 
powered equipment that uses a microcontroller. In low- 
speed applications, such as temperature controllers and 
ambient data loggers, the controller can be off most 
of the time to stretch battery life. During the off time, 


ee 


the controller’s power-hungry high-speed clock and on- 
chip timers are not operating. Thus, an additional clock 
generator is necessary to activate the controller at 
regular time intervals. 

A CD4007, which contains individual transistors, is 
the active element of Fig 1’s generator. The oscillator 
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stage is an inverter type consisting of Q,, Q., R, C,, 
C., and the crystal. Because of the slow rise and fall 
times of the 32-kHz sinewave input signal, transistors 
Q, and Q, are conducting for a significant amount of 
time, resulting in a high supply current. Bypassing 
R, with C, reduces the supply voltage and limits the 
current to a few pA. Also, the lowest cost 32.768-kHz 
watch-type miniature crystals prefer a lower drive 
voltage. In the output stage consisting of Q;, Q,, Rs, 
and C,, the circuit restores the signals to full CMOS 
levels. Because the drive signal from the oscillator 
stage is low (2 to 3Vp,p), the circuit must introduce a 
de shift to drive Q,. The simplest, and in fact optimal, 
way to do this is using C, and Rs as the circuit shows. 
This clock generator works reliably over a 8 to 6V 
range. 

By dividing the circuit’s output using a binary ripple 


Cy 


15 pF 


32.768 kHz CL] 
C2 


NOTE: Q; TO Q4=2/3 OF A CD4007 


counter, this circuit can generate output frequencies 
of 2 Hz to 32 kHz. As supply voltage varies between 
3 and 6V, such a circuit would draw between 6 and 
18 wA with no load on the divider outputs. At 5V, the 
circuit draws 60 wW typ. When combining Fig 1 with 
a divider, use a CD-series divider and not an equivalent 
HC part. Because of the slow rise and fall times of the 
clock generator’s output signal, an HC part would draw 
a much higher supply current (50 to 200 wA) because 
of lower transistor threshold voltages and higher cur- 
rent capability. Also, when using the CD4007, short 
the unused N-channel device pins to the negative rail 
and short the unused P-channel device pins to the posi- 
tive rail. EDN BBS /DI_SIG #1160 EDN) 
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Fig 1—Combining this oscillator with a binary ripple counter creates a 2-Hz to 32-kHz universal clock source. 


Battery charges in circuit 


J Vandana, SEMP, Tamilnadu, India 


Simple as it looks, a battery-charging circuit incorpo- 
rated within a common thermocouple amplifier makes 
a world of difference in temperature measurements. 
You can charge the battery through signal-output cable 
and reuse the circuit without having to change the 
leaked-out battery. A 9V NiCd battery (or any other 
rechargeable battery) located within the amplifier mod- 
ule is good enough for the amplifier to function as a 
type-K thermocouple amplifier and will measure tem- 
perature from 0 to 700°C without degrading the specifi- 
cations of the thermocouple amplifier, in Fig 1’s case 
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an AD595C. The low quiescent current of the AD595C 
enhances the usability of the battery. After charging 
the battery, the amplifier becomes a voltage source 
and can interface easily to any passive voltage meter 
or recorder without any external power. 

The circuit uses the AD595C for cold-junction com- 
pensation and thermocouple signal amplification. An 
npn transistor, Q,, buffers the amplifier’s output signal. 
In charging mode, Q, acts as a protection device for 
the IC. D. sources charge to the battery when the 
circuit is in charging mode. D, is a reverse-voltage 
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When Techron began 
making power amplifiers 
in 1951, they hadno idea 
how its technology would 
come to impact human 
life. What began as a 
power source for the 
music industry grew into 
the wellspring for some 
of mankind’s greatest 
achievements and most 
exciting new develop- 
ments. A pathway to 
which Techron is now fully dedicated. 


Techron’s reputation for creating a reliable high- 
power source led it first to industrial and medical 
applications. A leading blue-chip company required 
the power, speed and fidelity to run Magnetic Reso- 
nance Imaging systems that only a Techron amp 
could provide. Techron responded with a custom 
product that could supply the gradient sub-system 
with precise, controlled power day after day, never 
wavering. 


since then, the Techron spark of ingenuity has helped 
pave numerous inroads to a better way of life. After 
MRI applications came many exciting new fields of 


research. Most recently, research to make other | 
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WE POWER YOUR STRONGEST IDEAS. 


medical procedures safer 
and less painful. The 
clean, steady reliability of 
Techron power is there. 


Techron’s influence has 
been truly far-reaching. 
In chemical analysis, ex- 
panding the ways X-rays 
create images. Guiding 
new ways of thinking in 
space exploration. Pow- 
ering oil exploration. Vi- 
bration test systems. Quality assurance testing for 
transformers, capacitors and cable harnesses. Re- 
cycling methods. Radar installations. Automotive 
research for safer vehicles of the future. Safer mining 
by underground signalling. Particle acceleration stud- 
ies. Noise-reduction research. Distance relay safety 
testing for sensing faults in high-tension wires. And 
currently, testing and setting the standards for the 
Electrical Power Regulatory Institute. 


It started with a product: Strong, clean, reliable power 
amplifiers. But it grew to fuel a generation of strong 
new ideas that not only are improving our lives today, 
but building a better future. We’re proud to be a part 
of it. And we’re committed to staying here. Right 
behind your greatest ideas. 





1718 W. Mishawaka Road Elkhart, Indiana 46517 
Call (219) 294-8300 
Techron is a division of Crown® International Inc. 
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protection device for Q,. R, is the source resistance for 
Q, and prevents large current from flowing through 
the AD595C while the circuit is in charging mode. Q, 
also helps reduce the temperature of the AD595C be- 
cause with Q, present, the IC consumes less power to 
source the output. One caution: a short circuit in the 


SENSOR AMPLIFIER MODULE 


NiCd BATTERY 


THERMOCOUPLE 
TYPE K 


NOTE: D; Do=1N4007 





output cable may prevent the battery from charging. 
EDN BBS /DI_SIG #1161 EDN! 
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LONG CABLE 


Fig 1—A battery-charging circuit incorporated within a common thermocouple amplifier lets you charge the battery through signal-output 
cable and reuse the circuit without having to change the leaked-out battery. 





Utility tracks PC and DSP-board addresses 


Steven J Denny and Stephen J Roome, Data Sciences UK Ltd, Farnborough, Hants, UK 


Communication between a PC program and a 
plug-in DSP board is usually carried out by 
Yer reading and writing to specific locations within 
the board’s address space. Maintaining consistency be- 
tween the set of addresses used by the PC program 
and those used by the program running on the board 
is important. The most obvious method of ensuring 
consistency is to create a table containing the relevant 
addresses and manually check that the two programs 
use them. For today’s large DSP programs with multi- 
ple source files written in C and assembler (Ref 1), 
this checking can require substantial effort by the pro- 
grammer. It is also by no means obvious when a change 
to a source file will change the addresses of variables 
or buffers. 

A program called Symbols solves this problem. Sym- 
bols takes the names of three ASCII files as parame- 


; 
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Listing 1—Typical Symbol-Table Segment 


pitch |0x00093880|extern| 
init_pitch_estimator |0x00800e40|extern| 
flush_flag | Ox00f ff018| extern] 
INT_error_count | Ox00f f f016|extern| 
|Ox00f ff01clextern| 
| Ox00f f £024 |extern| 
|0x008010cc|extern| 
rate_mode |Ox00f ffO1alextern| 
init_record_ISR |0x00801b58 | extern| 
cmd | Ox00f f £004 | extern] 
INT_buf fer_no |Ox00f f f012|extern| 


short | 
short | 
short | 
short | 
short | 


| | .buf f 
| 
| 
| 
| 
short | | 
| 
| 
| 
| 
| 


|.text 
|.data 
|.data 
|-data 
|.data 
|.text 
|.data 
|.text 
|-data 
|.data 


data_format 
stack 
pitch_estimate short | 


short | 


short | 
short | 
short | 


ters. The first file is the symbol table of the DSP 
program. The format of this file and the method of 
generating it depend on the DSP processor you’re us- 
ing. For the AT&T DSP32C, the utility d3nm is used. 
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books that work the way you work 


Design tips from 23 analog masters! 


(1 Analog Circuit Design: 
Art, Science, Personalities 
Jim Williams, Linear 
Technology Corp., Editor | 
"If you do any analog circuit | _— 
design, buy this book!...The well- : “ 
indexed volume ... provides a 
picture of analog design, in all its 
diversity, as a way of thinking and a 
way of approaching problems." 
Dan Strassberg, EDN 


cloth 222 illus. 
$44.95 (£30.00) 


1991 352pp. 
0 7506 9166 2 


The best of EDN 
(1 Electronic Circuits, - 
Systems & Standards ~— 
Edited by lan Hickman 


A selection of Hickman's 
favorite EDN articles from the 
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popular "Design Ideas" section. 
1991  256pp. cloth 200 illus. 
0 7506 0068 3 $32.95 (£20.00) 
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Loaded with practical information 


~ Rechargeable 
Batteries Applications 


Avoid costly errors Handbook 

C] Passive Technical Staff, Gates 
Components: Energy Products 

A User's Guide In order to obtain the best perfor- 


mance from rechargeable batteries, 
it is essential that they be applied 
correctly. This is a comprehensive 
reference on proper selection, 
specification and application guide- 
lines from one of the world's largest 
sealed-cell manufacturers. 
May 1992 432pp. cloth 

0 7506 9227 8 $49.95 (£38.50) 


lan Sinclair 

Deals with the main passive 
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1990 176pp. paper 
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Robert A. Pease, 
National Semiconductor 
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Electronic Design 
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Listing 1 shows a segment from a typical symbol table. 

The second file contains a list of variables separated 
by spaces or new lines as the following segment illus- 
trates: 


buffer 
buffer_ptr 
buffer_status 
emd 


The third parameter defines the name of an output file. 
The Symbols program parses each line in the symbol 
table to obtain the name of a variable and compares 
it to those in the variable list. If a match is found, the 
corresponding address is read and used to write a line 
to the output file. The following shows the equivalent 
segment of an output file: 


#define BUFFER_ADDR 0x00080000 

#define BUFFER_PTR_ADDR 0x00fff538 
#define BUFFER_STATUS_ADDR 0x00fff004 
#define CMD_ADDR 0x00fff004 


This file is in a format that you can include in a CG 
program. For every DSP-board memory location writ- 


ten to or read by the PC, a compile time constant has 
been defined consisting of the variable name in upper 
case with _ADDR appended. The address usage be- 
tween the two programs will be consistent if: 
@ the programs use these compile time constants in- 
stead of memory addresses; 
® you recreate the symbol table and run Symbols for 
each new DSP executable file; 
® you compile every module of the PC program that 
uses the include file each time it changes. 
The best way of ensuring these three requirements is 
to use a make utility. You’ll find a listing of an im- 
plementation of Symbols for boards containing an 
AT&T DSP32C posted on the EDN Bulletin Board. 
You can readily modify the program to deal with the 
format of the symbol tables of other DSP processors. 
EDN BBS /DI_SIG #1163 EDN. 
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Reference 


1. Denny, Steve and Stephen J Roome, “Combine C and 
assembler to program powerful DSP processors,” EDN, 
April 23, 1992, pg 153. 


Diode simulator reduces forward drop to 0.04V 


Isaac Eng, ESTCO Battery Engineering, Ottawa, Ontario 


To gain higher power efficiency, a lower than 0.7V 
diode drop is sometimes desirable. Fig 1’s diode simula- 
tor exhibits a voltage drop of 0.04V with 1A of forward 
current, a reduction of more than tenfold the usual 
diode forward-voltage drop. Current is normally 


DIODE 
CATHODE 





Fig 1—To create a circuit element that emulates a diode with a 
0.04V drop, this simple circuit causes current to flow from the 
source to the drain of the N-channel enhancement MOSFET. 
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switched to flow from drain to source in an N-channel 
enhancement MOSFET. In Fig 1, however, current 
flows in the opposite direction, which is the same direc- 
tion as an intrinsic drain-source diode. When the source 
is more positive than the drain, the comparator turns 
on the IRFZ40 FET to conduct current. A forward 
voltage drop of 0.04V is observed when one amp passes 
through the simulated diode in the forward direction. 
When the drain is more positive than the source, com- 
parator LM393 outputs a low value, which turns off 
the FET’s current flow. Hence, current conducts in 
only one direction. The drain and source voltage must 
be within 0 and Vcec—1.5V, which is the input range 
of the comparator. The 210-kQ resistor is a pullup 
resistor for the open-collector comparator. 
EDN BBS /DI_SIG #1162 EDN 
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EC WORLD, the world’s largest electronic component 
event focusing on resistors, relays, capacitors, switches, 
cable, connectors, enclosures, and associated devices for 
the design engineer 







ITM, an expanded world class event for test and measure- 
ment, featuring ATE, test and measurement equipment, 
instrumentation, data acquisition systems, calibration 
hardware, IEEE devices, and similar products 












IC EXPO, the show for manufacturers of ICs, Semi- | 
conductors, ASICs, ROMs, RAMs and similar products 






COMPU-TOOLS, a computer show for engineers, encom- 
passing hardware and software, EDA tools, workstations, 
PCs, boards, LANs, CAD/CAM and related products 








EPEX, the electronic production expo for worldwide contract 
manufacturers, surface mount, PCB suppliers, design 
houses, and products which service this market 
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DIE CUT COMPONENTS 
FOR PAGERS 
CELLULAR PHONES & COMPUTERS 


eScratch Resistant Lenses 
e EMI/RFI Shielding 
eWater Repellent 
Speaker Felts 


e Parts from prototype through production 
e Rolls or individual pieces 
e With or without adhesive 
e Multi-component assembly 
e JIT delivery worldwide 


Quality parts on time REPS WANTED 


the hirol company 


1170 West McNab Road 
olga MolUro(-Icelol(-Mm aloldlole mms 10) atm ey. @ 
(305) 974-4900 e Fax (305) 975-4734 
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INFO 
CARDS 
THE 


SOLUTION 


to your marketing budget 
blues—the EDN Info Card Pack. 
At 2¢ per name, the EDN Info 
Card Pack can reach over 
131,000 engineering specifiers 
affordably. 


Magazine 
N Edition 

News 

Edition 


A Partnership in Power and Prestige Worldwide 
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EDN-DESIGN IDEAS 
Feedback & Amplification 


Circuit uses fewer parts 
than previous idea 


Based on the Design Idea “Battery-powered wP turns 
itself off’ in the January 20, 1992, edition of EDN (pg 
138), the following circuit can achieve the same goal 
with fewer components. Using the CS8140 or CS8141 
watchdog regulator from Cherry Semiconductor Corp, 
the circuit in Fig 1 is ideal for short power-on cycles 
because it lets the wP take control of its own power- 
down sequence. 

The momentary contact switch charges C, quickly 
through R,. When the voltage across C, reaches 3.95V 
typ, the enable activates and Voyr goes to 5V. The 
external capacitor C, sets the reset delay. After the 
delay period, the watchdog regulator generates a fre- 
quency-programmable pulse train at the reset pin until 
the correct watchdog signal appears at the WDI pin. 
C, discharges through the enable input, which contains 
a 150-kQ internal resistor. When the uP has finished 
its routine, the watchdog signal will cease. The regula- 
tor generates a reset signal and goes into a sleep mode 
with Voyr=90, thus shutting down the pP. 

Kieran O’Malley 

Cherry Semiconductor Corp 
2000 S County Trail 

E Greenwich, RI 02818 


CS-8140/1 


ENABLE 


8 : CpELAY 


Veo 


MICROPROCESSOR 
RESET _ : 


WATCHDOG PORT _ 





Fig 1—This circuit uses fewer components than a similar idea 
published in the January 20, 1992, edition of EDN. 








_ EDN-DESIGN IDEAS 


Corrections 


“AC supply lights cold-cathode fluorescents,” by Jim 
Williams, EDN, March 2, 1992, pg 140, DI #1091: Pin 
3 of inductor L, should connect to the positive supply. 
“Buffer goes solo in fast active filter,” by Michael Se- 
dayao, EDN, March 30, 1992, pg 188, DI #1096: The 
op amp’s negative supply should also have a 0.1-pF 
bypass capacitor. And, the equation given for fy is 
missing a 7; it should read 


po A 
: 2nRCV mn _ 


“Paralleled amplifiers drive loads quietly,” by Moshe 
Gerstenhaber and Mark Murphy, EDN, April 23, 1992, 
pg 171, DI #1118: The equation 


Vy = ¥\(4Vy1) 
Vy = ¥%/4(Vy1) - 


“ADC/DAC combination finds square roots,” by Jeff 
Kirsten, EDN, April 23, 1992, pg 186, DI #1073: The 
correct part number of the DAC is a MAX543. The 
voltage attached to the potentiometer R, should be 
labeled V,;x (0 to —5V), not Voyr as drawn. Note also 
that the origin in the scope photo is in the lower right 
corner. 


should be 





How to use our bulletin board 


ge This icon identifies those Design Ideas 
fee that have computer-readable material 
me posted on EDN’s bulletin-board system 
(BBS). Call our free BBS at (617) 558-4241 (300/ 
1200/2400/9600 8,N,1). Not every Design Idea has 
downloadable material, but each one does have 
a BBS number printed at the end of it. Once you 
get into the system, you can use that number to 
find more information on a particular idea. If 
you'd like to comment on any Design Idea, include 
the number in the subject field of your message. 


















Raltron manufactures its 
compact VC 7025 Voltage 
Controlled Crystal Oscillator 
to meet your Phase Locked 
Loop specifications, delivering 
deviation sensitivity or pull- 
ability of up to +100 PPM/V. 
Big performance in a small 
package. At a price you've 
been looking for 


Telecommunications: 


Ifyou're 
into it, 
listen to 
this! 
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VCXO WITH PULLABILITY 


Raltron manufactures a 
complete line of the highest 
quality VCX0’s to both 
Standard and custom 
specifications. Send us your 
VCXO specifications today 
or Call (305) 593-6033 

for more information. 


‘ e Crystals ¢ Crystal Oscillators 
Raltron Electronics Corp. BRS ae rs 


2315 NW 107th Avenue, 
RALT RO 


Miami, Florida 33172 U.S.A. 
FAX (305) 594-3973 
Only Raltron has it all. 


TELEX 441588 RALSEN 
(305) 593-6033 





CIRCLE NO. 112 


MADE IN U.S.A. 


Model 271 ¢ FIBER OPTIC SHORT HAUL MODEM 
An amazing low cost, short haul modem, providing 56 KBPS at 
2 KM and 830 NM wavelength. No power required. SMA or ST 
connectors. 


Model 272 « RS-422 TO FIBER OPTIC CONVERTER 


Converts differential 422 electrical signalling to the reliability of 
fiber optic transmission. Provides full duplex transmission to 
2.5 MBPS. 


Model 276 « RS-485 TO FIBER OPTIC CONVERTER | 


Allows the range and versatility of multipoint RS-485 electrical 
signalling to exploit fiber optic capacity and protection for data 
rates to 1MBPS. 


270 E. Pulaski Road 
EES ae ED Ses Gay 
Greenlawn, NY 11740 
LE leo ae TEL: (516) 423-3232 
FAX: (516) 385-8184 
TECHNOLOGY, INC. 1 (860) 835-4298 
CONNECT +- COMMUNICATE - SUPPORT 
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Catalog Describes Heat Sinks 


The 12-pg catalog presents heat 
sinks for Intel 80486 and Motorola 
68040 Ps. It also contains a range 
of other PGA (pin-grid-array) prod- 
ucts and attachment methods for 
dealing with thermal-management 
problems. The publication tells you 
how to solve cooling problems, us- 
ing recently formulated technolo- 
gies. In addition, it discusses vac- 
uum die-cast heat sinks for 3-D ca- 
pabilities and electrically insulating 
attachment clips made from a spe- 
cial composite material. 

Aavid Engineering Inc, Box 
400, Laconia, NH 03247. Phone 
(603) 528-3400. FAX (603) 528- 
1478. TWX 510-298-1127. } 

Circle No. 427 


Controllers For Fans 


This 24-pg catalog deals with 
Smartfan controllers for sensing 
temperature inside fan- or blower- 
cooled equipment. It also covers de- 
vices for controlling speed to keep 
temperature constant. It describes 
Miniwisp, Wisp, Omni L, Multi L2, 
Omni S, Multi S, AC-K, and AC-N 
controllers. The table of contents 
guides you to sections on tempera- 
ture alarms, sensors, custom con- 
trollers, designing with Smartfan, 
derating data, installation and test- 
ing, technical data, and cooling- 
system noise control. The selection 
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Hardware & Interconnect Devices 


guide lists specifications for the 
eight controller models. 

Control Sources Inc, Box 315, 
Harvard, MA 01451. Phone (508) 
772-4043. FAX (508) 772-4142. 

Circle No. 428 


Guide To Hardware 
Products And Systems 


The Masterlog provides black-and- 
white photos and descriptions of 
past issues of hardware-product 
catalogs. Some of the products 
listed in the table of contents in- 
clude terminals and splices; pin and 
socket connectors; pc-board connec- 
tors; coaxial and flat-coaxial cable 
products. 

AMP Inc, Product Information 
Center, Harrisburg, PA 17105. 
Phone (800) 522-6752; (717) 564- 
0100. TWX 510-657-4110. 

Circle No. 429 





Publication Describes 
Fans And Blowers 


This listing of fans and blowers in- 
troduces several products: the 2.4- 
in. series of tube axial fans; the 
variable-speed “Variofan” group of 
air movers; ac and brushless dc 5.3- 
in. tube axial fans; ac and brushless 
de 6.8-in. tube axial fans in 1.5-in. 
and 2.2-in. thicknesses; and the ac 
and brushless de “Flatpack” series 


of blowers available in three sizes. 
Descriptions, photos, diagrams, 
specifications, features, and graphs 
complete the catalog. 

Papst Mechatronic Corp, Aquid- 
neck Industrial Park, Newport, 
RI 02840. Phone (401) 849-8810. 
FAX (401) 849-4640. Circle No. 430 


Presentation Of VLSI 
And Surface-Mount Adapters 


The World’s Largest Collection of 
VLSI and Surface-Mount Adapters © 
and Accessories presents 142 pages 
of emulator pods and adapters, de- 
bug tools, programming adapters, 
socket converters, debugging acces- 
sories, and prototyping adapters. 
The publication provides sections 
on how to use the catalog, custom 
orders, new products, footprints, 
and product specifications. Also in- 
cluded are a glossary, an order 
form, and a list of international dis- 
tributors. 

Emulation Technology Inc, 2344 
Walsh Ave, Bldg F, Santa Clara, 
CA 95051. Phone (408) 982-0660. 
FAX (408) 982-0664. Circle No. 431 


Hardware Assortment 


The 920 catalog covers more than 
35,000 products including fiber- 
optic, telecommunications, and sin- 
gle in-line memory-module (SIMM) 
socket-interconnect, switch de- 
vices, and RF coaxial connectors. 
The publication gives product de- 
scriptions, specifications, photos, 
drawings, ordering information, 
and a directory of company dis- 
tributors and representatives 
worldwide. Other products in the 
publication include pin-and-socket 
connectors, microconnectors, appli- 
cation tooling, solderless terminals, 
and environmental and I/O connec- 
tors. 

Molex Inc, 2222 Wellington Ct, 
Lisle, IL 60532. Phone (708) 969- 
4550. FAX (708) 969-1352. 
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Catalog of software 
and hardware 


A 544-p¢g, 4-color catalog covers the 
vendor’s line of software and hard- 
ware products for developing instru- 
mentation systems. The catalog is 
color-coded by section—A pplication 
Software, GPIB, Data Acquisition, 
VXI/MXI, and Training. Tutorials 
provide applications illustrated with 
diagrams that the reader can use 
as templates to create similar sys- 
tems for instrument control, data 
acquisition and analysis, test and 
measurement, and other applications. 

National Instruments, 6504 
Bridge Point Pkwy, Austin, TX 
78730. Phone in USA and Canada, 
(512) 794-0100. Circle No. 351 


Directory of computer programs 


The US Government Source-Code 
Directory lists more than 10,000 
computer programs from the US 
government, universities, and com- 
panies such as IBM, Digital Equip- 
ment Corp, and AT&T. It comes 
in printed form or on an MS-DOS 
disk and catalogs design tools and 
engineering software. Directory 
sections include electronics, CAD/ 
CAM, VHDL (VHSIC Hardware 
Description Language) models, sig- 
nal processing, communications, da- 
tabases, user interfaces, simulation, 
laboratory information systems, ex- 
pert systems, mathematical analy- 


sis, and neural networks. $149 
(printed or disk); $249 (both), plus 
$7.50 for handling. 

Source Translation & Optimiza- 
tion, Box 404, Belmont, MA 02178. 
Phone (617) 489-3727. INQUIRE DIRECT 


HDL Reference Manual 


The Language Reference Manual, 
Release 1.0 describes the vendor’s 
hardware description language 
(HDL). The 300-pg publication ex- 
plains how you can create HDL- 
based tools and descriptions. $50. 
Open Verilog International, 
1016 E El Camino Real, Suite 408, 
Sunnyvale, CA 94087. Phone (408) 
987-5417. INQUIRE DIRECT 


Brochures on software 
development tools and ICEs 


The 8-pg brochure on 8086, 80C186, 
and 80C286 software development 
tools presents a product overview, 
a feature list, and highlights and 
benefits of these tools. Illustrations 
and ordering information complete 
the publication. The 4-pg brochure 
deals with -186 and -188 ICEs (in- 
circuit emulators), providing an 
overview, product features and 
highlights, physical descriptions 
and characteristics, specifications, 
and ordering information. 

Intel Corp, 3065 Bowers Ave, 
Santa Clara, CA 95051. Phone in 
Canada and US (800) 548-4725; US 
only (800) 874-6835. Circle No. 352 


Embedded software standards 
The Guide to Embedded Software 


Standards is part of an applications- 


guide series for developing embed- 
ded systems. This set of ground 
rules for programmers of 8- and 16- 
bit embedded systems is essentially 
a pro forma document that even 
very small companies can use. 
Softaid Inc, 8300 Guilford Rd, 
Columbia, MD 21046. Phone (301) 
290-7760. Circle No. 353 


Semicustom 





Analog ICs 


Design your own analog IC 
on a PC or have it developed 
for you. Easy introduction 
to IC design, low NRE and 
risk, multiple sources. 


Our rapidly growing list of 
foundries & design centers: 


Adv. Techn. Development 


Mississsauga, Ontario, Canada 
e@ 


Analog Design Consulting 
Westlake Village, CA 
e 
Analog Solutions 
Boulder, CO 
@ 
Cadel 
Tucson, AZ 
e 
Congdon Associates 
_ Sudbury, MA 
@ 
ECI Semiconductor 
Santa Clara, CA 
@ 
OnChip Systems 
San Jose, CA 
e 


Pacific Microelectronics 
Hong Kong 


Pisces Corp. 
Portland, ME and Baltimore, MD 


Zetex ple 
Oldham, UK 


Technical information 
clearing center: 


Array Design Inc. 


San Francisco, CA 


Phone:(415)648-6096 
Fax: (415)647-4639 
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Booklet On Mobile 
Math Coprocessor 


This 58-pg publication describes the 
887 SL mobile math coprocessor, 
which is an extension of the 386 SL 
and SX wP architecture. The book- 
let is divided into nine sections: Pin 
Assignment; Functional Descrip- 
tion; Programming Interface; Hard- 
ware-System Interface; Bus Opera- 
tion; Package Specifications; Elec- 
trical Characteristics; Intel887 SL 
Mobile Math Coprocessor Instruc- 
tion Set; and Revision History. 
Three appendices list Program- 
mer’s Reference Manual Updates; 
Intel387 SL Mobile Math Coproces- 
sor Compatibility; and Compatibil- 
ity Between the 80287 and 8087 
Math Coprocessor. The booklet also 
provides numerous tables and fig- 
ures. 

Intel Corp, 3065 Bowers Ave, 
Santa Clara, CA 95051. Phone 
(408) 987-8080. Circle No. 417 


DSP Products Catalog 





Offering Of DSP Products 


The DSP Products Catalog de- 
scribes devices for PC-based DSP 
chips (digital signaling processing) 
such as the DTK-C25 TMS320C25 
developer’s tool kit. The catalog 
also covers products for SPARCsta- 
tion SBus DSP, Macintosh II DSP, 
Hewlett-Packard Series 200/300 
DSP, Next DSP, DSP ports, and 
VME. The 56-pg publication uses 
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icons to summarize the key features 
of each product; it provides prod- 
uct-comparison charts, specifica- 

tions, flow charts, and photos. 
Ariel Corp, 433 River Rd, High- 
land Park, NJ 08904. Phone (908) 

249-2900. FAX (908) 249-2123. 
Circle No. 418 





Foldout Describes 
Power Modules 


The 4-pg selector guide presents a 
line of intelligent power modules, 
including a new series that operates 
at 20-kHz. In addition to highlight- 
ing the features of intelligent power 
modules, the color publication pro- 
vides an internal block diagram, a 
specification chart, and a list of ad- 
dresses of suppliers in the United 
States, Europe, and Canada. 
Powerex Inc, Hillis St, Young- 
wood, PA 15697. Phone (412) 925- 
4422. FAX (412) 925-4393. TWX 
510-468-2840. Circle No. 419 


Application Note And 
Packet Of IC Brochures 


Application Bulletin No. 27, High 
Speed Data Conversion, points out 
that designing for high-speed data 
conversion is similar to data conver- 
sion in general. This bulletin fo- 
cuses on fundamental building 
blocks, such as op amps, S/H cir- 


cuits, DACs, and ADCs, and con- 
cludes with test techniques. The 
packet’s five color brochures cover 
high-performance D/A converters, 
high-speed linear products, opera- 
tional amplifiers, instrumentation 
amplifiers, and isolation products. 
The pamphlets describe the prod- 
ucts and include specifications, ta- 
bles, schematics, graphs, drawings, 

selection guides, and photos. 
Burr-Brown Corp, Box 11400, 
Tucson, AZ 85734. Phone (800) 
548-6132; (602) 746-1111. FAX 
(602) 741-3895. TWX 910-952-1111. 
Circle No. 420 


Digital-Signal- 
Processing Databook 
This databook describes DSP prod- 
ucts for commercial and military ap- 
plications and includes application 
notes. It also summarizes 1- and 2-D 
filters, multipliers, signal synthe- 
sizers, and special-function devices. 
Harris Semiconductor, Box 883, 
Melbourne, FL 32901. Phone (407) 
724-3704. Circle No. 421 


Instrumentation-Amplifier Guide 


The Instrumentation Amplifier 
Application Guide explains instru- 
mentation amplifiers in medical in- 
strumentation, audio, data acquisi- 
tion, and high-speed signal condi- 
tioning. The 44-pg guide’s three 
sections cover basic instrumenta- 
tion-amplifier theory, designing 
instrumentation amplifiers, and 
instrumentation-amplifier applica- 
tions. The guide also contains an in- 
troduction to operating this type of 
amplifier and application notes. It 
provides two appendices. The first 
appendix reviews specifications 
such as operating conditions, gain, 
gain range, and nonlinearity. The 
second appendix provides an instru- 
mentation-amplifier selection chart. 

Analog Devices, Literature Cen- 
ter, 70 Shawmut Rd, Canton, MA 
02021. Circle No. 422 
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Computer-Battery 
Replacement Guide 


This 4-pg brochure lists specifica- 
tions, references, replacements, 
diagrams, and prices for clock- and 
memory-backup lithium batteries. 
The publication describes replace- 
ment batteries that suit a variety 
of computer models including IBM, 
Compaq, AT&T, ITT, HP, Tandy, 
Honeywell Bull, NCR, Samsung, 
and Sperry. 

Lamp Technology Inc, 1645 
Sycamore Ave, Bohemia, NY 
11716. Phone (516) 567-1800. FAX 
(516) 567-1806. Circle No. 423 


Power Supplies And 
Conditioners Cataloged 


Two catalogs deal with uninterrup- 
tible power systems, power condi- 
tioners, and power supplies. The 
first catalog, a 28-pg publication, 
discusses protection products for 
DOS, Windows, Unix/Xenix, Net- 
Bios, Novell, Microsoft, LANtastic, 
3Com, and Banyan systems; it also 
explains surges, sags, spikes, 
brownouts, electronic noise, and 
odd-order harmonics for office and 
industrial environments. The other 
catalog’s 24 pages list company- 
specific power supplies and provide 
application notes, schematics, 
charts, tables, and diagrams that 
complement product photos and or- 
dering information. 

Sola Power Supplies, 1717 Busse 
Rd, Elk Grove Village, IL 60007. 
Phone (800) 289-7652; (708) 439- 
2800. FAX (800) 626-6269; (708) 
439-1160. TLX 6871106. 

Circle No. 424 


Power Snares 











Power-Supplies Catalog 


The Instrumentation Power Sup- 
plies For System And Bench cata- 
log presents power tools, photos, 
specs, comparison charts, graphs, 
schematics, and term definitions. 
The 120-pg publication groups 
power supplies and related prod- 
ucts into general categories: unipo- 
lar programmable, bipolar pro- 
grammable, high voltage, modular/ 
linear, modular/ferroresonant, 
bench type, digital programmers, 
and hardware and mounting equip- 
ment. Application notes, a glossary, 
and ordering information complete 
the catalog. 

Kepco Inc, 131-38 Sanford Ave, 
Flushing, NY 11352. Phone (718) 
461-7000. FAX (718) 767-1102. 
TWX 710-582-2631. — Circle No. 425 


Switching And Linear Supplies 
The 1992 catalog of power supplies 
provides specifications, mechanical 
drawings, and prices for more than 
1300 standard power supplies, 
power systems, and accessories. In 
addition to the large selection of 
standard-switching and linear sup- 
plies, the 208-pg publication intro- 
duces eight product series. 
Lambda Electronics Inc, 515 
Broad Hollow Rd, Melville, NY 
11747. Phone (516) 694-4200. 
Circle No. 426 





books that work 





the way you work 


Analog Circuit Design: 


Art, Science, Personalities 
Jim Williams, Linear 
Technology Corp., Editor 
‘Tf you do any analog circuit design, buy this 
book!...The well-indexed volume ... provides a 
picture of analog design, in all its diversity, as a 
way of thinking and a way of approaching 
problems." Dan Strassberg, EDN 
199] 352pp. clth 07506 91662 $44.95 (£30.00) 


Based on the EDN Series, with 20% more! 


Troubleshooting Analog Circuits 
Robert Pease, National Semiconductor 
"Here's a chance to take advantage of 
[Pease's] years of experience designing analog 
circuits--and working the bugs out of them. This 
book is for you whether you're designing analog 
circuits at the board, box, system, or IC level." 
Electronic Design 
1991 208pp. cloth 07506 9184 0 $32.95 (£19.95) 


Loaded with practical information 


Rechargeable Batteries 


Applications Handbook 
Technical Staff, Gates Energy Products 
In order to obtain the best performance from 

rechargeable batteries, it is essential that they be 
applied correctly. This is a comprehensive 
reference on proper selection, specification and 
application guidelines from one of the world's 
largest sealed-cell manufacturers.May 1992 432pp. 
cloth 0 7506 9227 § $49.95 (£38.50) 


In the U.S. 


1-800-366-2665 


M-F 8:30-4:30 E.T. 
Fax 617-279-4851 

















BUTTERWORTH-HEINEMANN 
80 Montvale Ave., Stoneham, MA 02180 


The EDN Series 
for Design Engineers 





In the U.K. and Europe, order from: 
REED BOOK SERVICES LTD. 
Special Sales Department 
P.O. Box 5 Rushden, Northants NN10 9YZ U.K. 
To order by phone: 

TEL. 0933 58521 FAX 0933 50284 
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Commitment 


to Technology 


EDN Asia provides 
leading edge, state-of-the-art 
technology information to 28,000 
Asian Engineering Professionals 


pA EEE. MLCT 
& SABRES ASIA 
2. 


HevelO 
re 5 
mccunniney, SNe 
5 


righ speed CP 


Serving the World's Fastest Growing Electronics Market 


Cahners Asia Limited, 22/F Lo Yong Court, 
212-220 Lockhart Road, Wanchai, Hong Kong 
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EDN-PROFESSIONAL ISSUES 





PLUG YOURSELF 
INTO A NETWORK 


yineers, 








Networking isn't always easy for eng 
but the results are worth the effort. 





Jay Fraser, Associate Editor 





> m_jany people think of net- “~-~ 
it only after they’ve been laid off or fired. 
a>, Then they desperately call 
<f every friend and acquain- 
tance they can think of, asking 
them if they know of any job open- 
ings. Usually there are none, the 
= friends feel pressured, and the 

job hunter ends up frustrated. 

: Networking isn’t something you sud- 
= denly begin when an emergency strikes. It’s 
an informal arrangement of people sharing in- 
formation and helping each other on a continu- 
ing basis. Networking also isn’t as simple as it 
appears. It takes time and planning to do it 
| well, but you'll probably find networking 

rewarding for you and the people . 

you deal with. llustrations by Ehwood Smith 





















The primary benefit of network- 
ing is acquiring information. Re- 
becca Hayes, president of Career 
Action Associates in Dallas, TX, 
and an experienced career coun- 
selor says, “People get about 75% 
of all jobs through some kind of net- 
working, through someone they 
know, or through more active forms 
of direct networking. Only about 
25% of jobs come through employ- 
ment agencies or want ads.” 

But the information you gain 
through networking won’t be lim- 
ited to news about jobs. You'll find 
out about developments in your en- 
gineering speciality and in the pro- 
fession as a whole. You'll hear about 
products before they’re officially in- 
troduced. You may even learn 
about what’s going on in your own 
company. “When you talk about 
networking,” says Hayes, “you’re 
really talking about a network of 
information.” 

Another benefit of networking is 
that it helps you gain recognition 
in the firm where you work and in 
wider engineering circles. Estab- 
lishing a reputation as a knowledge- 
able and reliable person will im- 
prove your chances for advance- 
ment. In addition, be- 
cause of your in- 
creased visibility 
people will seek 
you out, and 
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your network will grow quickly. 
Being a part of a network also 
means help is available if you ever 
need it, not just after you’ve lost 
your job. That help can range from 
using someone’s name in a letter so 
it will get prompt attention, to hav- 
ing someone arrange an interview 
for you. 
,ut don’t forget, networking 
/ is reciprocal. You may be 
called on to provide intro- 
ductions and recommen- 
dations, to be a reference, or to help 
someone more directly. If you come 


-across information you think may 


be of interest to people you know, 
call them up and tell them about it. 
They'll appreciate the favor and re- 
turn it sooner or later. 

Networks are made up of people. 
Every day you come in contact with 
people, perhaps dozens of them, 
who could be part of your network. 
All you have to do is take them into 
your confidence. 

Start building your network with 
people in your profession, the engi- 
neers you work with now and have 
worked with in the past. Think of 
the engineers you were friendly 
with who have left your present 
company and the ones you worked 
with in other companies. Don’t 
worry if you’ve lost touch with 
them. Give them a call or write 
them. They'll probably be happy to 
hear from you. 

Next, consider other people who 
are involved in your work but may 
not be engineers. You probably deal 
with clients and vendors to some 
extent. They can be valuable 
sources of information, and they 
may have an overview of the high- 
tech industry that you lack. 

Professional organizations pro- 
vide excellent opportunities for net- 
working. If you’re not a member 
of a professional organization, join 
one. If you’re already a member 
of a professional organi- 
zation, become more #7 ~~ 





active in it. You could volunteer for 


a committee, present a technical pa- 
per, even run for office. The more 
involved you become, the more peo- 
ple you will meet. 

However, don’t limit your net- 
work to people involved in engi- 
neering. People outside your pro- 
fession can also prove valuable. You 
can meet them through fraternal or- 
ganizations, alumni associations, or 
community-service organizations. 

If you graduated from college re- 
cently, stay in touch with your pro- 
fessors and advisors. Often people 
in the academic world do consulting 
work and have good contacts in in- 
dustry. 

Finally, don’t forget your friends, 
relatives, and people you meet so- 
cially. You may be surprised by 
whom they know. Sometimes infor- 
mation or help can reach you in a 
roundabout way. Don’t overlook 
anyone. 


Building your network 


You may face special problems 
when you set out to develop a net- 
work. Many engineers are uneasy 
in social situations or when they’re 
meeting new people. Kendall Dud- 
ley is the founder of Lifeworks, a 
consulting firm in Cambridge, MA, 
that deals with career and life plan- 
ning. He has had many engineers 
as clients. 

“Certain kinds of corporate engi- 
neering favor intense specialization 
and introversion. That’s wonderful 
for producing a product, but not so 
good for supporting one another,” 
he says. “The first phase of net- 
working in this case 
shouldn’t be trying to 
find a job, but try- vy 





ing to establish yourself “A 


within a broader landscape than 
where you are. Engineers should 
talk with people they wouldn’t usu- 
ally encounter to provide some kind 
of context in which they can think 
more creatively about their work 
and their lives.” 

The traditional methods of get- 
ting to know people—inviting them 
out for lunch or for a drink after 
work—may not work for an engi- 
neer who’s shy around strangers. 
“Lunch is a social activity, and 
sometimes people can spend so 
much time on the mechanics of go- 
ing to lunch that they don’t get very 
much good information,” says 
Hayes. — 

“For people just starting out, I’d 
recommend sending a letter to the 
people you’d like to meet, explain- 
ing what kind of information you’d 
like to talk about. Indicate to them 
that you’re not looking for a job and 
arrange a specific time to go to their 
office and meet them face to face. 
And put a time limit on it. Tell them 
you only want 10 or 15 minutes of 
their time. That will force you to 
be more organized and stick to the 
point.” 


Traditional methods still work 


If you don’t freeze up in social 
situations, the tried and true meth- 
ods will probably work for you. 
Make it a habit to go out to lunch 
with someone two or three times a 
week and invite different people 
each time. Don’t isolate yourself in 
a small circle of friends or become 
associated with a clique. 

When you talk to people don’t try 
to pump them for information. If 
you’re contemplating a job change, 
ask people for their advice. For ex- 
ample, ask them if they know of a 
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placement service 
or if they’ve been em- 

ployed by another company 
and what it was like to work there. 
Networks grow at their own pace. 
Don’t try to build one through brute 
force. 
| t should go without saying 
that in these conversations 
you don’t reveal confidential 
information. Also, you should 
not repeat rumors or stories you 
can’t substantiate. A reputation as a 
gossip isn’t going to do you any good. 

Whenever you talk to people for 
the first time be sure to ask them 
for the names and phone numbers 
of other people to call. “It’s impor- 
tant to get leads,” says Robert 
Chope, a psychologist and founder 
of the Career and Personal Devel- 
opment Institute in San Francisco, 
CA. “The best way to start your 
network is to generate lists of 
everyone you know, then target the 
people who will be most useful to 
you. Ask each person to give you 
three to five more names to contact. 
After you’ve talked to them you can 
begin to do things like information 
interviewing. But the initial prior- 
ity is numbers.” 

That shyness engineers are fa- 
mous for might make you hesitant 
to phone a strang- 
er, but if you don’t 
you'll just be limit- 
ing yourself. “Only 
talking to people you 
know, who are going to re- 
confirm what you already know 
about the industry and yourself, 
isn’t going to help,” says Dudley. 
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“Tm always 
trying to help people 

think big, take a risk, and call some- 
body whom they never would have 
dreamed of calling as a way of 
breaking out of their isolation.” 

It is essential that you follow up 
after you meet with people. Write 
a letter or phone them to tell them 
you enjoyed talking to them. Send 
thank-you notes when appropriate. 
If someone recommended that you 
talk to a friend, call that person up 
and tell him how the meeting with 
the friend went. And if you promise 
to get back to someone or to do a 
favor for someone, be sure to do it. 
Remember how important having a 
reputation for reliability is. 

Finally, keep your address book 
or Rolodex up to date and always 
make sure you write down people’s 
titles and the companies they work 
for. When you do want to talk to 
someone, you'll be saved from the 
tiresome task of tracking him or her 
down. 

Someday you may find yourself 
out of work. Don’t panic and call 
everyone you know. When you're 
unemployed is 
the time you 
have to use 
your network 
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REPRINTS 


A Designer’s Guide to 


Linear 
Circuits 


Volume | 
This original, 186-page collection by 
Jim Williams offers a wealth of 
analog design information. It 
includes practical and efficient ways 
to use op amps, comparators, data 
converters, and other analog ICs. 


A Designer’s Guide to 


Linear 
Circuits 


Volume Il 
Jim Williams’ analog design articles - 
from 1983 to 1986 - in Volume II. 


Volume II covers more complex 
circuits and systems in 66 pages. 


Surtace- 
Mount 
Technology 
Design 
Project 


This 48-page, four-color reprint 
follows the progress of EDN editor 
Steve Leibson as he designs a 2M- 
byte memory board using surface- 
mount technology. He includes 
typical problems you might encounter 
and objectively reports about both 
good and bad design decisions made 
along the way. 


CALL NOW! 


Cahners Reprint Services 
708/390-2777 
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most sensibly. 


Before you start SSS 
your job search, you Nd 


should also be aware of some of the 
difficulties you might encounter be- 
cause you're an engineer. 

“Engineers are unique to the ex- 
tent that they’re very well fo- 
cused,” says Chope. “They become 
focused on a few things in the ¢a- 
reer world, and if you take those 
things away from them you create 
any number of problems. Usually 
they’ve never thought about other 
ways of applying their engineering 
training, so they’ll beat themselves 
over the head trying find a job simi- 
lar to what they’ve been doing.” 

Just as you can overuse your net- 
work, you can also underuse it. Be- 
cause of embarrassment, some peo- 
ple don’t want to admit that they’ve 
lost their jobs. They’re reluctant to 
eall their contacts just when they 
need them the most. 

“People don’t like to ask other 
people for help, especially when 
they’re out of work. That’s the 
toughest part of networking,” says 
Chope. “You have to say I was laid 
off or I was fired or I had a conflict 
with someone. In occupations like 
engineering, even your best friends 
will wonder if there’s something 
wrong with you. That’s why people 
feel they’re at risk when they’re 
networking.” : 

Overusing and underusing your 


network are both common mis- — 


takes, and so is relying on your net- 
work exclusively. A network isn’t 
a job-placement service. Don’t pin 
all your hopes on it. You should pur- 
sue all the usual methods of looking 
for work and consider networking 
one part of a larger process. 

“Do anything you can think of— 
network, get your resume to a cou- 
ple of good recruiters, answer any 
ads that look pertinent, go to your 
professional organization meetings. 
Respond to everything, because 








one of them is going to turn up your 
next job,”says Hayes. 

“The biggest mistake people 

make is not keeping busy,” she 
adds. “They tend to do things like 
send out a broadcast letter with a 
resume attached, then sit at home 
and wait for the phone to ring. 
There’s a lot of dead time, and peo- 
ple get very depressed and frus- 
trated. You should generate as 
much activity for yourself as you 
would working a full-time job.” 
f you build it carefully and 
use it well, a network can be 
very helpful, especially when 
you're looking for work. But 
how helpful your network is ulti- 
mately depends on you, and a large 
part of your success in finding a job 
will be your attitude. 

“We tend to see the negative— 
the 10% who are out of work or the 
neighbor who just got the shaft last 
week—but it’s really important to 


keep an optimistic perspective. It 


gives us more courage to enter into 
a network and use it in a more crea- 
tive, vibrant way,” says Dudley. 
“If you understand the whole 
process that’s involved in network- 
ing, which means reaching out, 
talking to people, pursuing leads, 
thinking big thoughts, being open 
to a change in your career and in 
yourself, then I think networking 
can be a primary tool and one that 
can’t be used enough.” EDN) 


Jay Fraser, EDN 
Associate Editor, 
can be reached at 
(617) 558-4561, 
FAX (617) 558- 
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This advertising is for new and current products. 


Please circle Reader Service number 
for additional information from manufacturers. 


16 MHz CPU 
DRAM to 512K 


MICROCONTROLLERS 


20 MHz DSP 
Affordable state-of-the-art in-circuit emulation for SRAM to 96K 
Z80 family processors. Increase your productivity DAPL™ Operating System 


with these features: 100+ standard commands 
Custom commands in C 


¢ C Programmable 

e Data Acquisition 

¢ Control / Test 

e Excellent Support 
From $159 Qty 1 


New Keyboard 
Display Modules 


¢ Symbolic and C Source 
Level Debugging 
¢ Pull-Down Menus and 
Command Line Interface CALL and talk 
¢ Complete Context- to us about 
Sensitive Help : . Vea ae a your project. 
* Real Time Emulation up OU a ii, (208) 453-2345 
¢ Serial Interface works on 
any PC, even on laptops. 


Use our Little Giant™ and Tiny Giant™ miniature control- 
lers to computerize your product, plant or test department. 
Features built-in power supply, digital I/O to 48+ lines, 
serial I/O (RS232 / RS485), A/D converters to 20 bits, 
solenoid drivers, time of day clock, battery backed 
memory, watchdog, field wiring connectors, up to 8 X 40 
LCD with graphics, and more! Our $195 interactive Dy- 
namic C™ makes serious software development easy. 
You're only one phone call away from a total solution. 


Z80 * Z180 * Z84C13 © Z84C15 * HD64180 * HD647180 * TMP84C015 


Satisfaction guaranteed with a risk free 15 day trial. 
Rentals also available. 











@ Allows you to examine Byaadi eS oa, EXTRAS 


Call or write today for more information! ANALOG I/O 
: ; DIGITAL VO 
Z-World Engineering Control Inputs to 235K samples per second 
utputs Samples Tr secon: 
1724 Picasso Ave., Davis, CA 95616 Resources re a 
(916) 757-3737 Fax: (916) 753-5141 19042 San Jose, Unit S,-P.0. Box 8694, Rowland Heights, CA, 91748 LABOR sTORIES 
: . an Jose, Unit 5, F.O. BOX A Ww eignts, j 
Automatic Fax: (916) 753-0618 818/912-5722 (Voice) * 818/854-1439 (Fax) Or call for ) meng lips ng 
(Call from your fax, request catalog #18) FREE demo diskette. PAX cae) ane aide 
CIRCLE NO. 325 : CIRCLE NO. 326 CIRCLE NO. 327 
™ » 
ROMLIT UNIVERSAL PROGRAMMER, EMULATOR & TESTER [tw 
Reem | mie, TUP-400 $745.00 WN Mm 
EPROM EMULATION SYSTEM f TUP-300 $575.00 << 
or 
The Most ™ 
F lexibl e 5 a ida hardware and ~ 
EPROM DAY TURN m The nee hela fe see Oo 
Emulator PRINTED CIRCUIT PROTOTYPES me pic aging hie rosea > 
You Can Get 2 PIECE PRICES MACH) [POO ele 
Today! as 4 , opecia 7 Mm 
: (87XX, 68XX, 28, PSD301, PIC16XX, TMS320EXX, 

UPD75PXXX, HD637XXxX. . .). D 
m= Emulates up to 8 m@ Accepts Intel Hex, @ Covers DIP, PLCC, QFP, SOP, and PGA with 8 to 84 pins. Gang : 
4-Megabit EPROMS Motorola S-Record Programming adapters available also. 
through one standard and Binary files. : ~ m@ EPROM EMULATION capability. WY 
serial port. : @ Tests digital ICs and DRAMs (SIMM/SIP adapter available). 

m Downloads 2-M egabit ees bik bene gg @ Free software updates and new devices added upon request. ~ 

programs in less than compatibles @ IC Manufacturers’ approval. 

23 seconds. i ji i @ 1 year warranty, 30 day money back guarantee. O 
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fy indivi : ? : —— Supports Motorola 
apie Ald tag configurations available. @ Photo Plotting asta and PIC MICROS, CALL TODAY 
y @ Testing WSI PSD 3XX, MAX _ FOR MORE INFORMATION. 
ORDER TODAY--IT’S EASY H Gold Contacts - $50 @ NET 10 and MACH. Dietriutors are, welcome! 
CALL OR FAX FOR MORE INFORMATION HM 25% — Below 8 Mil ae eee 
Incredible Technologies, Inc. FOR MORE INFORMATION CALL OR FAX a Baley:) Microsystems Taem 
(708) 437-2433 Ken Bahl é 44388 S. GRIMMER BLVD. FREMONT. CA 94538 
(708) 437-2473 Fax Sierra Circuits, Inc. TEL: (510)623-8859 
Visa and MasterCard accepted. Phone (408)735-7137 FAX (408)735-1408 Modem (408) 735-9842 FAX: (510)623-9925 
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Full ANSI Cross-C Compilers & Assemblers 


400 MHz ack at La 














FINALLY 


One tool to satisfy all your 
firmware development needs 


PROMICE is a universal system. 
Develops code for any microprocessor 
«Complete, real time, source level debugging 
eHost software for DOS, Unix, Mac, VMS 
eNon intrusive on your target system 
¢Simply plugs into any ROM socket 


PROMICE also supports Turbo Debugger, 


C _thru_ROM, FreeForm, GDB, and more. 


¢ HD64180, HD647180X, Z80, 7180, Z280 & NSC800. 

¢ DOS based cross-compilers for ANSI and K&R C code. 

¢ Completely automatic MMU support (no program- 
ming effort) for UP TO 1 MEG Z180 programs. 
Includes HD64180/Z180 support library with source. 
Complete with high-speed assembler, linker, and librarian. 
Includes macros to interface C and assembly. 
All ANSI .H files and libraries provided. Source available. 
Char types are not promoted to int. Generates inline port I/O. 
Allows in-line assembly with access to C variables. 
All code is reentrant and ROMable. 
Fast ANSI/IEEE 754/INTEL floating point support. 
Supports C ISR’s. Can compile to user defined segments. 
32 functions of real-time exec. (RTX) accessible from C. 
RTX - up to 256 tasks, queues, & boxes w/ full interrupt 
support. 

ANSI C Compiler, Assembler, Linker - $699 

Assembler and Linker Only - $279 
32 Fn. Real-Time Executive incl. Source - $399 
















‘upto 128 Channels, Timing and State 
¢ 400 MHz Max Sampling Rate 

¢ Timing and State Simultanious on Same Probe 
¢ 16K Samples/Channel (high speed mode) 

- 16 Levels of Sequential Triggering 

¢ Variable, TTL, or ECL Logic Threshold Levels 
¢ 8 External Clocks 

- FREE Software Updates on 24 Hour BBS 
$799 - LA12100 (100 MHz) 

$1299 - LA32200 (200 MHz-32channels) 
$1899 - LA32400 (400 MHz-32channels) 
$1950 - LA64200 (200 MHz-64channels) 
$2750 - LA64400 (400 MHz-64channels) 


UNIVERSAL PROGRAMMER 
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PROMICE as 


...the affordable solution. 


Grammar —ési pigs seconeaa 
Engine 4 
Inc. IEE 


TEL: (614) 899-7878 
West: (415) 750-0219 
FAX: (614) 899-7888 


N10] tf KOTO) Be 1 On 
8770 Manahan Drive 
Ellicott City, MD 21043 
(410) 750-3733 
FAX/BBS (410)750-2008 


CIRCLE NO. 332 








CIRCLE NO. 331 


Smau i 
ar ‘emucren il AT BUS DESIGN 


At last, here is the timing book for the XT and AT 
Bus. Detailed text, tables and diagrams tell you what 
each signal line is for, what it does and when it does 
it. All the information is compatible with the IEEE 
P996 Specification for the ISA (AT) Bus. In addi- 
tion, the 8 and 16 bit parts of the EISA Bus are 
included. AT Bus Design, by Ed Solari, has over 200 
pages, with more than 100 figures and tables. Handy 
7" x 9" format, soft cover, $69.95. 


“$249 FREE We'll include a free copy of the pocket- 
i sized XT-AT Handbook by Choisser 
BCC Compatible Qty. 25 and Foster with each AT Bus Design book if you tell 

y- us where you saw this ad. Of course, this $9.95 value 


is also available by itself. Or buy five or more for only 


SB C 3 3 yy $5.00 each. 


MC68322 - Forth - C sem 800-462-1042 


619-673-0870 












$475 
6Bit EPROMs FLASH EPROMs 
5nsPALs 4Meg EPROMs 
FREE software updates on BBS 






he Call - (201) 808-8990 
q6 Link ACA fo Graphics, Inc. 
369 Passaic Ave.,# 100, Fairfield, NJ 07004 FAX:879-8786 


vesta tecnnology, | aie: 
00 

(303) 422-8088 15010 Avenue of Science, Suite 101 RAX OP Cie 032 

FAX: (303) 422-9800 e BBS: LIK}) 278-0364 San Diego, CA 92128 Money-back guarantee 
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MIL-STD-1553 


REMOVE ef At TEST EQUIPMENT 





Complete error injection/detection capability for 
1553 A/B terminals and systems 
Simulates a Bus Controller, up to 32 Remote 
Terminals and/or a Bus Monitor 


PROTECT YOUR INVESTMENT! Supports all phases of testing: Development, 


MAINTAIN PRODUCTIVITY! 1991-1992 handbook features Validation and Production 
Software utility that allows for 86 ECCS of the latest infor-. Dynamic/Real-time simulation 


the removal of hardware locks. ; : 2-DAY SEMINAR 
mation on our complete line Comprehensive discussion of MIL-STD-1553 


Available for most major of communication, data ac- and testing 
CAD/CAM and PCB quisition PTAs MENT icles syn- Lab session illustrates 1553 communication and 


software programs ; provides experience in trouble-shooting 
thesizers. 


1-800-553-1170 Beet in rome deat trae arate 


available on-site 
G2 QUATECH 
SafeSoft Systems Inc. 


VALIDATION TESTING 
Approved by the Air Force 

202-1100 Concordia Ave. Phone (204) 669-4639 662 Wolf Ledges Parkway 

Winnipeg, Mb. R2K 4B8 FAX (204) 668-3566 Akron, Ohio 44311 


Testing to the RT VALIDATION TEST PLAN 
Approved test procedure and test report 
Canada 
(216) 434-3154 Supporting MIL-STD-1553 since 1979 
CIRCLE NO. 337 CIRCLE NO. 338 CIRCLE NO. 339 


Assistance in analyzing test results and trouble- 
shooting 
To advertise in Product Mart, call Joanne Dorian, 212/463-6415 
226 = EDN July 20, 1992 


HARDWARE LOCKS 


Easy - Simple - Guaranteed 
Programs start at $99.00 U.S. 


Visa and Mastercard Welcome 
Call or Fax for more Information 


















TEST SYSTEMS, Inc. — 


217 W. Palmaire ¢ Phoenix, AZ 85021 e (602) 861-1010 












The Modular Approach 















WITH DIP/SOIC 
PACKAGE CONVERTER 


¢ Covert surface mounted SOIC pattern to DIP. 
¢ Solder to SOIC Land Pattern. 

¢ Then plug DIP IC into DIP socket. 

* DIP pins are gold plated machined pins. 

¢ Recessed screw/nut for added strength 

¢ Multiple sizes available 


IRONWOOD ELECTRONICS 
P.O. BOX 21151, ST. PAUL, MN 55121 
(612) 431-7025; FAX (612) 432-8616 
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OY) 
The Complete 


Electronic Design Solution. 











ADVIN versus DATA I/O 
¢ Data I/O and Model 2900: reputable company, 
dependable equipment, supports 40-pins. Software 
updates: fair amount. 
e Advin and PILOT-U40: reputable company, 
dependable equipment, supports 40-pins. Software 
updates: free via electronic BBS. 


ADVIN SYSTEMS INC. 


Smaller Company, Better Service. 
800-627-2456, 408-243-7000, Fax 408-736-2503 
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From Japan's Leading 
Programmer Manufacturer 


U.S. Tel/Fax 1-619-727-4683 / 5232 
Europe Tel/Fax 353-1-2892-136 / 070 
Japan Tel/Fax 81-3-5375-7320 / 7717 
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CMOS 186 


Single Board Computer 
Runs C or QuickBASIC™ Programs 


Powerful 16-bit computer directly executes 
EPROM's containing any C or BASIC .EXE file. 
NO LOCATORS! Software includes multi-tasking, 






For FREE evaluation software 
and product specs, 
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multi-drop comm, PID control, OPTOMUX."™ P / 1 8 0 0 4 8 8 0 6 8 0 
gene pie ics MINC PLDesigner® 200 Tango, the leader in 
¢ 512K RAM Now only $495*! PC-based tools for: 


e 384K EPROM 
e STD BUS Expansion 
e COM] RS232/485 






@ Schematic entry 


Through August 31, you can get our full- 
PCB layout and 


featured MINC PLD Design Synthesis 



































a 
¢ COM2, LPT] software at low prices. An incredible value, autorouting 
: pe oo ae PLDesigner System 200 offers a complete m@ PLD design 
4s DEM ascents PLD device library with functional simu- @ Simulation, timing 
SRE roe lation and automatic device selection for verification and thermal 
I) LT only $495. PLDesigner System 300 adds reliability 
automatic multiple-device partitioning for 
MICRO/SYS only $795! Shenae ‘arene. Sobenel aye Be aes wg 







Call MINC now at 800-755-FPGA or 
719-590-1155 to order. VISA and 
MasterCard accepted. *U.S. list price only. 
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PORT*FOLIO 


13 PORTS IN ONE CARD 


San Diego, CA 92121-2986 
Service 619 554-1000 
Fax 619 554-1019 


3447 Ocean View Blvd., Glendale, CA 91208 
(818) 244-4600 FAX (818) 244-4246 
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Features 
Easy to learn & use 


Windowed interface -- 
user configurable 
FAST! Download -- 
<3 sec. typ. at 115KB 


= Source level debug 























¢ 2 IDE, 2 parallel, ) 
¢ 4 serial, 4 floppy, 1game : 

¢ Serial ports configurable as com 1-4 
¢ 16 bit, of size card, SMT circuit design 
¢ Saves ISA bus slots on your PC 


¢ Cables for 9 ports included , 
* Made in the USA $79 


800-324-TREK [in USA) 
TO ORDER 52338-2127 (fax) 
512-338-2125 (outside USA) 


VISA/MASTERCARD ACCEPTED 


6034 W COURTYARD DR 
9344 Walsh Ave. Santa Clara, CA 95051 QUADTREK SPs0s74 
Phone: 408-982-0660 FAX: 408-982-0664 CORPORATION aver Fx'78790 Phone: (602) 9260797 FAX: (602) 926-1198 TELEX: 499805OMTLNK 


CIRCLE NO. 346 CIRCLE NO. 347 CIRCLE NO. 348 


tise | t Mart, call Joanne Dorian, 212/463-6415 
To advertise in Produc | Artie, 1020 = 988 




















m@ A4K frame trace buffer with advanced searching capabilities. 


m iceMASTER connects easily to your PC, requires no disassembly or expansion slots. 
Works on any PC (DOS or 0S/2), MicroChannel or EISA. Even laptops! 


= Broad support of derivitive devices. 

= Rental and 10-day trials available. 

m Now quick-breaks, virtual memory and mouse support. 
= Call today for free demo disk and ask about a free 


8051 Macro Assembler! (800) 638-2423 
4 


A SS Corporation 





Free Catalog 


The World’s Largest Collection of Adapters & 


Accessories for VLSI/Surface Mount Devices 


@ Emulator Pods & Adapters @ Debugging Accessories 
@ Debug Tools @ Prototyping Adapters 
@ Programming Adapters e Custom Engineering 
@ Socket Converters a 
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MetaLink Corporation P.O. Box 1329 Chandler, Az 85244-1329 
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Emulation Technology, Inc. 












ABEL-PLD: 


Logic design for less. 


@ 150 PLD 
architectures 
supported (more 
than 4000 devices) 
@ Uses ABEL™ 


@ Intelligent 
synthesis and 
optimization 

mw Upgradable to 
full-featured ABEL 


Save $1000 on 


our entry-level logic system. 


m Includes the 212 
Multi Programmer 
with logic module, 
ABEL-PLD™ and 
PROMIink™: Ltd. 
PC Interface 


m@ Full-hex keypad 
for extensive editing 
wg Optional EPROM 
and microcontroller 
modules 


Hardware Design Software 
Description 


Language 1-800-3-DatalO 
(ABEL-HDL™) (1-800-332-8246) 


*US. list price only. 





4d Call Data I/O® 
// Direct today 
para 1/0 order 


Pisa ABEL-PLD. 


DATA 1/O 


CIRCLE NO. 349 





¢ Schematic 
Entry 


e SPICE 
Simulation 


¢ Model 
Libraries 


¢ Waveform 
Processing | 


only $990 


FuLty INTEGRATED, Easy To use, ANALOG Circuit 
SIMULATION ENVIRONMENT, FRom One VENDOR, FEATURING: 
A powerful SPICE simulator performing AC, DC, and Transient, 
analyses, extensive model libraries, schematic entry, graphical 

avefo ing, and report quality printouts. 


CIRCLE NO. 752 


R&M PREDICTION AND 
FMECA SOFTWARE 


Prone Systems offers software to pre- 
dict reliability, maintainability and FMECA. 
Since 1982, hundreds of users have selected 
from our large, versatile, integrated software 
tamily for military and industrial equipment, 
electrical or mechanical. Program highlights 
include: visible assembly hierarchy, defaults 
and library data, extensive report sorting, user 
defined reports, what-if and derating analysis, | 
and concurrent engineering data links. 


@ MIL-HDBK-217 # DTRC-90/010 

@ MIL-HDBK-472 @ MIL-STD-1629 
@ MIL-HDBK-338 @ MIL-STD-756B 
@ Bellcore @ NPRD-91 


=== —= POWERTRONIC 
= = 5= SYSTEMS, INC. 


13700 Chef Menteur Hwy. 
New Orleans, LA 70129 
504-254-0383 @ FAX: 504-254-0393 


CIRCLE NO. 755 


Vy 


order the 212 
elias Logic System. 








Software 

mw Supports 20- 

and 24-pin CMOS 1-800-3-DatalO 

logic devices (1-800-332-8246) 
US. 


Call Data I/0® "US. list price only. 
Direct today to 


DATA I/O 





CIRCLE NO. 350 


2otingftield MP 49d 
88 6194 fax a3 


Solder Absorbing 
Technology Inc. 


144 Oakland Street, Springfield MA 01108 
(413)788-6191/call TOLL FREE (800)628-8862 
Fax (413)788-0490 


CIRCLE NO. 753 
SCANTEAM ® INSTANT INTERFACE PRODUCTS 


CCD BAR CODE 
TECHNOLOGY 


The Welch Allyn 

SCANTEAM® 3000 is 

a light-weight, rugged, easy-to-use 

bar code scanner which eliminates the need 

for an external decoder box. Utilizing solid state 

CCD imaging technology, this ergonomically designed long- 
life scanner is a cost-effective solution for POS, PC and CRT 
based terminals, or portable data collection applications. 
The SCANTEAM 3000 contains no moving parts, and the 
interchangeab e interface cable determines output parameters. 
Automatic or manual triggering can be programmed based 


upon your application requirements. 
\j ® 
WS 
Welch Allyn 


For more information call 1-315-685-8945. 















CIRCLE NO. 756 


CUT PGA/PLCC NOISE 


MICRO/Q® 3000 capacitors reduce noise 
associated with PGA and PLCC devices. 
Designed to be mounted under the device, 
take no extra board space. Can be used 
under MPUs, Gate Arrays, and ASICs. 
Choose from Z5V, X7R, and P3uJ dielectrics. 
Available in both thru-hole and surface 
mount versions. Several sizes available to 
fit all devices. 


Circuit Components Inc. 
2400 S. Roosevelt St., Tempe, AZ 85282 


602/967-0624 


CIRCLE NO. 751 





Fuzzy Logic 
Training 
Kit! 





Introduce yourself to the hot technology 

of the 90s! The ADS230 Fuzzy Logic 
Applications Development Kit gives you 
hands-on exposure. The PC-compatible 
card includes an NLX230 MircoController| 
— allowing you to develop and test appli- 
cations for hardware-based fuzzy logic. 
The kit includes all necessary controlling 
software and documentation. 7 


From America’s fuzzy $395 


logic leader! 


NeuraLogix 411 Central Park Dr. 


Sanford, FL 32771 


407-322-5608  —ax 407-322-5609 


CIRCLE NO. 754 


PANaT-| Cole 
Four Play 


X9241 Quad E2POT™ 


Digitally Controlled IC Potentiometers 





Serial Nonvolatile 
Interface Wiper 
& Position 
Control Memory 





Automated System Adjustments 
Faster System Calibration 
No Special Adjustment Tools Needed 
No Knobs, Shafts or Screws Required 
Will Not Wear Out 

* Vibration, Dust And Water Proof 

° Nonvolatile Wiper Position Storage 


iCOr | 
i Xicor, Inc., 1511 Buckeye Drive, Milpitas, California 95035-7493 


® (408) 432-8888 X3549 FAX 408-432-0640 





CIRCLE NO. 757 
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| SIMPLE ENCODER SWITCHING 


OakGrigsby makes it easy and affordable to replace 
your electromechanical switches and potentiom- 
eters with optical encoders. Our advanced tech- 
nology assures improved accuracy, longer life, and 
fewer output code problems. Wide range of stan- 


dard options. Custom orders welcome! 


| oN SINIEN SIG 


88 North Dugan Road « P.O. Box 890 
Sugar Grove, Illinois 60554-0890 
Phone: 708/556-4200 © Fax: 708/556-4216 





CIRCLE NO. 758 














MacABEL. 


PLD Design on the Apple Macintosh! 


Data |/O's industry-standard ABEL PLD design package is now 
available on the Macintosh, exclusively from Capilano Computing! 

* Use Boolean and integer equations, state machines and truth tables 
to describe your design * Communicates directly with any serial PLD 
programmer * Best device support in the industry, including ALTERA, 
AMD, ATMEL, CYPRESS, GOULD, HARRIS, ICT, INTEL, LATTICE, 
NATIONAL, RICOH, SAMSUNG, SGS, SIGNETICS, SSS, TI, VTI and 
others ¢ Interactive “in-circuit" schematic entry and simulation when 
used with DesignWorks 


Call (800) 444-9064 Today for your free Demonstration Kit! 
Capilano Computing 


FAX: (604) 522-3972 
(604) 522-6200 


CIRCLE NO. 761 
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New Schematic and PCB Software 
With support for extended and expanded memo- 
ry, HiWIRE II can handle your most demanding 
schematic and PCB designs quickly and easily. 
The unique HiWIRE editor allows you to display 
and edit schematics and PCBs simultaneoously, 
using the same commands for each. HiWIRE II is 
$995, and is guaranteed. 


Wintek Corporation 
1801 South St., Lafayette, IN 47904 
(800) 742-6809 or (317) 448-1903 














CIRCLE NO. 764 














aalel=xe(o(-YominreleCielm VI 
— 40° to + 85°C 


Tiny industrial AT fits in any 
new design or upgrade. 
“Instant DOS” in ROM 
operation. Just three steps 
to download your .EXE file; 
to the flash memory on the ; 
5016A. Use any PC : 
language. 


Operates stand-alone or 
in ISA passive backplane 
with other cards. Three 


solid-state disks mean no 80C286 
floppy/hard disks. Only ele eee 
45x 4.9 in. 16 MHz CPU 


q > COM1, COM2, LPT1 ports » DOS 3.31 in ROM 

7 > 4MB DRAM > Calendar/clock : 
4 > 2 MB solid-state disks | > Coprocessor socket 

7 > Keyboard/speaker port » Autorun capability 

4 > Watchdog timer > 5V only operation 









8051 
68HCll 


80C196 80C186 
64180 





Orion’s 8620 Analyzer-Emulator Supports 
These Processors & Over 180 More! 
@ Cost-effective, PC-based emulation for over 180 8- and 
16-bit CPUs m Source level and symbolic debug support 
@ Interactive triggering m Program Performance 
Analyzer @ Tremendous macro capabilities m Built-in 
EPROM programmer # Two-week evaluation program 
m Backed by over 11 years of emulation experience! 
Call or fax today for more info and a FREE DEMO DISK. 
Limited offer — 1 month free 
with 3 month rental! 
1-800-729-7700 
Fax 415-327-9881 
180 Independence Dr., Menlo Park, C 


CIRCLE NO. 762 


SIGNAL SOURCE SELECTION GUIDE 


Make waves without getting soaked 
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Fluke and Philips 
offer a signal source to 
meet both the needs 
and the budget of vir- 
tually any user. 
Whether the buyer is 
looking for a high- 
performance gener- 
ator to use in design 
manufacturing, com- 
munications, avion- 
ics, or radar applica- 
tions, Fluke and Philips has the right signal source. To help 
users sort out the choices, “Make Waves Without Getting 
Soaked,” a four page brochure from Fluke, offers a comparison 
chart on Fluke and Philips’ wide range of synthesized RF signal 
generator and RC and function generators. Call 
800-44-FLUKE, 









































CIRCLE NO. 765 











WA 5 






rane ra 6 Oe 


ANNU 














Stand alone or PC controlled 
universal device programming | 


EPROMs (to 16 Mbif!!), 
EEPROMs, EPLDs, Micros 





8, 16 or 32-bit configuration 


Single device, Gang or Set 





4x 36-pin ZIF sockets standard 
CIRCLE NO. 760 






















Totally portable programming 
for devices to 32-pins 


Self-powered / rechargeable 
EPROMs, EEPROMs, Micros 
Integral EPROM emulator 
Keyboard, display and editor 


Serial and parallel interfaces 


CIRCLE NO. 763 


————— 











PC based programmer for 
memory cards - menu driven 





Supports major manufacturers 
including JEIDA standard 








Dedicated interface card 


Telephone: 

U.S.A. - (408) 988-1118 SUQQ 
U.K. & Europe - 44 707 332148 
Asia - Tel: (044) 812-7430 (Japan) 





CIRCLE NO. 766 
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Board-to-Board Interconnect 
Selector 


EPROM PROGRAMMER 







FOR THE PC $139.95 
Hy | . 2 foot cable 


40 pin ZIF 
















* 2716 to 4 Meg y | 

¢ Programs 2764A in 10 seconds oo 
16/32 bit split programming VISA 

e Menu driven software a 

e No personality modules required 

e Adapter for 8748, 49, 51, 52, 55, TMS 7742, 27210, 

5701024, and memory cards 


¢ 1 year warranty * 10 day money back guarantee 
e Made in the U.S.A. 


For more information, call (916) 924-8037 
EMPDEMO.EXE available BBS (916) 972-8042 
NEEDHAM’S ELECTRONICS 


4539 Orange Grove Ave. * Sacramento, CA 95841 
(Monday - Friday 8:00 a.m. - 5:00 p.m. PST) 


VMAX® DE2 SOLID STATE DISK DRIVE 

e FAST, faster than hard drive disk access 

¢ One year warranty / Made in the U.S.A. 

¢ 100% DOS compatible, bootable 

¢ DURABLE, withstands harsh environments 

e PC/AT Bus, fits standard expansion slot 

¢ Software Included — program SRAM & 
FLASH on-board 

e SMALL size / LOW price 

e $135 qty. 1; Quantity VAAAY 
Pricing Available oo ee 

TEL: (813) 643-2424 TEMPUSTECH, INC. 

(800) 634-0701 295 Airport Road 
FAX: (813) 643-4981 Naples, FL 33942 


CIRCLE NO. 767 CIRCLE NO. 768 CIRCLE NO. 769 


RELIABILITY PREDICTION eo | COMBINATION 


PROGRAMMER 


SOFTWARE or 7 $1295.00 


ARE YOUR PRODUCTS RELIABLE? 
The RelCalc 2 Software Package automates the 
reliability prediction procedure of MIL-HDBK- 
217, or Bellcore, allowing quick and easy 
reliability analysis of electronic products on 
your PC. Say goodbye to tedious, time consum- 
ing, and error prone manual methods! 


= NEW UPDATE! VERSION 3.1 now available. 
= User friendly: pop-up menus, hypertext help. 
= Very easy to learn and use; quick data entry. 

= Part library for rapid recall of part data. 

= Global editing functions for what-if? trials. 

® Reports which clearly organize results. 

™ Save time & money as you design for quality. 
=" Try our Demo Package today for $25. 


T-Cubed Systems, 31220 La Baya Drive, 
Suite 110, Westlake Village, CA 91362 
CALL: (818) 991-0057 FAX: (818) 991-1281 















Samtec’s popular Board-to-Board Interconnect 
Selector has been expanded with a new 3rd Edi- 
tion. This easy-to-use reference book takes the 
work out of finding the right interconnect for board 
stacking applications. Thousands of interconnect 
ee and combinations are shown, including new 
.050” centerline and 2mm micro interconnects, 
and surface mount designs on 100”, 2mm and 
.050 ” pt Contact: Samtec, Inc., PO. Box 1147, 
New Albany, IN 47151-1147 Tel 800-SAMTEC-9 
Telefax 812-948-5047 





































PROGRAMS ALL AMD MACH EPLDs 

¢ PROGRAMS ALL 22V10 PALs including BiCMOS 
PLDs 

¢ SUPPORTS E/EPROMs UP TO 28 PINS 

¢ SUPPORTS bipolar PROMs UP TO 28 PINS 

e CALL 1-800-225-2102 FOR A LITERATURE PACK 
AND DEMO DISK 

e¢ LIFETIME FREE SOFTWARE UPDATES 

¢ MANUFACTURER APPROVED 

¢ MADE IN THE USA 



























e Gang/Set programmer supports Memory, Logic, Micro 
and Bipolar technologies in DIP. Also, Logic in PLCC 

e (8) 32-pin DIP sockets expands to (16) 32-pin or 40-pin DIP 

e Supports Data I/O: Family Pinout Codes, RS-232 Protocol 

and Computer Remote Mode 

3.5" Micro Disk Drive & Parallel Port for Device Updates 

Manufacturers’ Approved Algorithms 

e 2 Year Warranty & Lifetime FREE Library Updates 


Call Now: 1-800-523-1565 (FL: 407-994-3520) 


Corporation 
543 NW 77th St., Boca Raton, FL 33487 


CIRCLE NO. 771 























CL. Ls Lio 
BP hnicrosystems 


The Engineer's Programmer™ 





Houston, Texas 77043-3239 © (713) 461-9430 © (713) 461-7413 


1-800-225-2102 
CIRCLE NO. 772 










CIRCLE NO. 770 

















e e e @ 
og Circuit Simulation 
¢ AC, DC, Transient, Fourier, Temperature, MonteCarlo 
and/or Worst-Case Analysis © Interactive or batch modes 
¢ Full nonlinear simulation ¢ On-line real time graphics 
¢ Multiple plots ¢ 2 to 50 times faster than SPICE 
¢ Component optimization sweeping ® New 424 pg. manual 
All the Features, Twice the Speed 
at Half the Cost 


Call for FREE DEMO! 














COMM +8 


@ EIGHT RS-232 PORTS WITH ALL MODEM 
CONTROL SIGNALS 

@ SELECTABLE INTERRUPT (2-7 & 10, 11, 12, OR 15) 

@ ON BOARD INTERRUPT STATUS REGISTER 
PROVIDES GREATER THROUGHPUT 

@ MULTIPLE CARDS CAN SHARE THE SAME IRQ 

@ 16550AFN BUFFERED UART OPTIONAL 

@ PAL ADDRESSING OPTION 

@ XENIX / UNIX COMPATIBLE 

@ EXCELLENT TECHNICAL SUPPORT 

@ CALL FOR FREE CATALOG 












FULLY INTEGRATED, RACK MOUNT AND RUGGED 
SUN SPARC WORK STATION 

STANDARD FEATURES INCLUDE: 

* SPARK ENGINE 2 CPU WITH 16MB RAM 

* 207MB HARD DISK, 150MB TAPE DRIVE 

* 644MB CDROM, REMOVEABLE HARD DISK 

* 1.44MB FLOPPY, 2 RS-232 AND S BUS PORTS 

* SCSI-2 AND ETHERNET INTERFACE 

* 16 INCH RACK MOUNT COLOR MONITOR 

* KEYBOARD, MOUSE AND SunOS 4.1 

FOR CUSTOM CONFIGURATIONS AND FURTHER DETAILS 

CONTACT: IB] SYSTEMS INC., 6842 NW 20M AVE., 

FT. LAUDERDALE, FL 33309, 305-978-9225 


SEALEVEL SYSTEMS, INC. 
SEALEVEL Po sox 830 
LIBERTY, SC 29657 
FAX: 305-978-9226 803-843-4343 313-663-8810 


CIRCLE NO. 773 CIRCLE NO. 774 CIRCLE NO. 775 
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Tatum Labs, Inc. 
1287 N. Silo Ridge Dr, Ann Arbor Mi 48108 USA 















EDN-CAREER OPPORTUNITIES 


1992 Recruitment Editorial Calendar 

















Issue Ad 
Issue Date Deadline Editorial Emphasis 
Magazine July 20 June 25 INTERNATIONAL PROD- 
Edition UCT SHOWCASE—Vol. II 
Computers & Peripherals 
Components ® CAE ® Test & 
Measurement 
News July 23 July 9 Engineering PCs & Worksta- 
Edition tions © CAE Software 
SIGGRAPH Hot Products 
Graphics Technology ® Eng- 
ineering Management Special 
Series ® Regional Profile: 
Arizona, New Mexico 
Magazine Aug. 6 July 16 Microprocessor Development 
Edition Tools ¢ ICs & Semiconductors 
Technical Article Database Index 
EDN’s “‘Innovation Crusade’— 
Finalists Coverage ® Reader 
Vote Contest: All advertisers 
in the issue qualify 
News Aug. 13 July 30 DSP ICs @ EDN’s “Innovation 
Edition Crusade’—Finalists Coverage 
‘Telecom Software ® Engineer- 
ing Management Special Series 
Magazine Aug. 20 July 30 MILITARY ELECTRONICS 
Edition SPECIAL ISSUE ¢ Military 
Computers Design ® Test & 
Measurement © Memory 
Technology ¢ Components 
News Aug. 27 Aug. 13 Embedded Software ® Soft- 
Edition ware ® Regional Profile: Wash- 
ington DC, Maryland, Virginia 
Magazine Sept. 3 Aug. 13 ASICs SPECIAL ISSUE 
Edition CAE Tools & Techniques 
Computer Peripherals © Comp- 
uter Buses ® Sensors & Trans- 
ducers ® Buscon Show Coverage 
News Sept. 10 Aug. 27 CAE © Test & Measurement 
Edition Diversity Special Series 
Magazine Sept. 17 Aug. 27 Field-Programmable Gate Arrays 
Edition DSP Directory © Embedded 
Computers © CAE 
SOFTWARE _ Sept. 17 Aug. 27 SOFTWARE ENGINEERING 
ISSUE SPECIAL ISSUE (To be 
polybagged with the Sept. 
17th Magazine Edition issue) 
News Sept. 24 Sept. 10 Automotive Electronics 
Edition Sensors © Computers & Peri- 
pherals @ Regional Profile: 
Oregon, Washington 
Magazine Oct. 1 Sept. 10 TEST & MEASUREMENT 
Edition SPECIAL ISSUE ¢® European 
‘Technology Update @ Data Ac- 
quisition Software ® Supercond- 
uctors ® How to Design it Right 
the Ist Time Series—Part I 
PLD/FPGA Directory 
News Oct. 8 Sept. 24 CAE @ PC/Workstation 
Edition Design ® Engineering 


Management Special Series 


INFINITE 
CHALLENGES 


E-Systems ECI Division is in need of engineers with military 
satellite communication experience (ground, manpack/ 
manportable, airborne, or spaceborne); a BSEE/BSCE; and at least 2 
years’ experience in one of the following areas: 

: SOFTWARE 








° ADA, C 

¢ 1750A, of 68020 Microprocessors 

e VAX VMS, Sun UNIX 

e Real-time, Embedded Microprocessor 
¢ DOD-STD-2167A, CASE Tool 


DIGITAL HARDWARE 
e ACTEL FPGAs 
e Microprocessor based systems 
e 1553 bus interface 


DIGITAL SIGNAL PROCESSING 
e Discrete Fourier Transforms 
¢ Control Loops 
e PSK Demodulation 


EMBEDDED CRYPTO 
¢ Security Fault Analysis 
e TEMPEST, Red/Black Isolation 
e Related interface hardware 


RF and MICROWAVE 
e Synthesizer Design, Direct Digital 
e Power amp and filter design 
¢ MMIC design 


ANTENNA DESIGN 
e Parabolic Antenna Design 
e Gimbal, Positioner 
¢ 10 TO 60 GHz 


SYSTEMS 
e BSEE/MSEE, minimum 4 years’ experience 
e Strong communication background 
e Requirements Analysis, Functional Analysis 
e System Synthesis, System Analysis 
e RF Link Budget Analysis 
e System Integration/Test 
¢ Customer Interface 


Backeround: Hardware, Software Architecture Cryptographic; 
BIT/BITE; Antenna Pointing, Tracking, and Platform Stabilization; 
MIL-STD-1582; SI-1135, SI-2035, LL1005. 

MILSTAR or other military satellite design experience a plus. 

E-Systems offers very competitive salaries and an excellent 
benefits package which includes an Employee Stock Ownership 
Plan, 401(k), and major medical and dental insurance. Qualified 
candidates should forward a resume and salary history to: Manager 
of Staffing, E-Systems, Inc., ECI Division, Post Office Box 12248, St. 
Petersburg, Florida 33733-2248. 


Call today for information 
on Recruitment Advertising: 


East Coast: Janet O. Penn (201) 228-8610 
West Coast: Nancy Olbers (603) 436-7565 
National: Roberta Renard (201) 228-8602 


= E-SYSTEMS 


The science of systems. 





U.S. Citizenship Required. 
An Equal Opportunity Employer, M/F, D,V. 
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SIEMENS 





The Siemens Semiconductor Group 

is the standard-bearer of European 

microelectronics technology all 
0 a around the world. As the only Euro- 


pean manufacturer of memory chips 
in mega technology — from 1 to 


s 
16 Mbit — our product range includes 
more than 3000 integrated circuits 
and over 4000 discrete semiconduc- 
F tors. All of them are innovative prod- 


ucts that are upgraded and optimised 
in short cycles, with a view to exploit- 








The best address for Siemens Semiconductors: 


CA) Wien Mississauga L5T 1P2 @) Nirnberg 1 CF) Paris C1) Milano CD Oslo 5 

Tel. (0222) 71711-5661 Tel. (416) 564-1995 Tel. (0911) 654-0 Tel. (1) 49 22-3810 Tel. (02) 6766-42 41 Tel. (02) 633000 
@uUS) Melbourne. Vic. 3121 CW Ziirich ©) Stuttgart 1 Sunbury on Thames, Bombay 400018 GD Den Haag 

Tel. (03) 4207111 Tel. (01) 495-3111 Tel. (0711) 2076-0 Tel. (0932) 752022 Tel. 493 8786 Tel. (070) 3333333 
Bruxelles ©) Diisseldorf 1 Ballerup Amaroussio/Athen Dublin ©) Alfragide 

Tel. (02) 536-2111 Tel. (0211) 399-0 Tel. (44) 774477 Tel. (01) 6864-111 Tel. (01) 68.47 27 Tel. (01) 4183311 
Sao Paulo-SP ©) Hannover 81 CE Madrid @®) Hongkong G) Tokyo 100 Buenos Aires 

Tel. (011) 833-2211 Tel. (0511) 877-0 Tel. 101) 5554062 Tel. 5-8330222 Tel. (03) 201-2401 Tel. (01) 300411 


232 = EDN July 20, 1992 





a a | 


eg ey We ee ee, Oe Oe 


“ * 


* eel 
— 
F ad 
# 
i“ 
- 
of 
“~ 
ges: 
a 
a : 
al 


ing their user-specific advantages 
directly on the chip for the benefit of 
customers worldwide. 


We practise “partnerchip” with our 
customers, applying our wealth of 
experience in the conviction that 
success on future markets can only 
be achieved by a joint effort. Our 
progressive mega technology, high- 
quality chip production and research 
activities, conducted both independ- 


© Taipei Singapore 0513 

Tel. (02) 5234700 Tel. 7760044 
Seoul Istanbul 

Tel. (02) 275-6111 Tel. (01) 1510900 
CS) Kista @s® Iselin 

Tel. (08) 7033500 Tel. (201) 906-4300 
GP) Helsinki 

Tel. (9) 051051 








ently and in conjunction with scien- 
tific institutes and universities, con- 
firm that strong partners are the best 
basis for international success. 


Our range includes: 

@® memory chips, 

@® microcomputer modules, 

@ |Cs for information and control 
technology, automotive and home 
entertainment electronics, 

@ semicustom circuits, 


@s) Santa Clara 
Tel. (408) 980-4547 
(ICs) 
Gs) Cupertino 
Tel. (408) 725-7910 
@A) Johannesburg 
Tel. (011) 407-4111 


CIRCLE NO. 127 


A19100 HL9101e V1 


@ discrete semiconductors, 
@ opto semiconductors 
@ SIPMOS® semiconductors. 


What move could be more obvious 
than establishing a global partnership 
— with a manufacturer that is always 
there when needed ? 

Contact your nearest Siemens 

office or write to: Siemens AG, 
Information Service HL 9101, 

P.O. Box 2348, 8510 Furth, Germany. 
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Engineering 


Ohmeda . 


At Ohmeda Monitoring Systems, we are renewing our focus 
toward delivering high quality, state-of-the-art non-invasive 
medical monitoring devices to our customers. Our commitment 
is to continually improve the quality of health care through 
technical innovation. If you are interested in being part of an 
organization encouraging high involvement and participation in 
a dynamic industry, please consider the following opportunity: 


SENIOR ANALOG ENGINEER 


Position available for an engineer to work on products in the 
oximetry department. Must be experienced with the following: 
design and evaluation of both switching and linear power 
supplies; both analog and digital electronics with primary focus 
on power supply and distribution and power management 
(efficiency, reliability, simplicity of design) within a product; 
design of battery-powered devices and associated cat 
control circuitry; design for Test and EMC considerations; PC 
layout/schematic capture software (PCAD/Orcad); simulation 
and modeling techniques for circuitry (PSpice); special design 
requirements of the medical device industry; product cycles 
designing equipment to meet le power, size and cost bud- 
gets. Requirements include BSEE with 7 or more years of 
hands-on design experience in the following situations; product 
cycles from concept through production; products requiring 
approval agency testing; developing analog/power subsec- 
tions of products on small, focused teams. 


Ohmeda Monitoring offers an excellent benefit package and is 
conveniently located in Louisville near Highway 36. Please 
send your detailed resume, along with salary history and 
requirements to: 


Ohmeda Monitoring Systems 
1315 W. Century Drive 
Louisville, CO 80027 


EOE 


Project Leaders 


CURTIS/PMC is a world leader in the design and manufacture of 
transistorized speed controllers including applications for the 
industrial, recreational and invalid vehicle markets. Due to 
increasing worldwide demand for our products, we have the 
following positions immediately available. 


e 
Sr. Software Engineer 

Manages the development of high volume, micro controller based 
products with real time embedded software. Leads team of multi- 
disciplined professionals in electronic, software and mechanical 
design. Qualifications include a BS or MS degree in Electrical 
Engineering or Computer Science plus five years project leadership. 
Requires strong micro controller programming (Assembler & C) 
experience. Hardware design experience as well as some analog 
circuit design knowledge highly desirable. 


e & 

Sr. Electrical Engineer 
Leads a team of multi-disciplined professionals in the development 
of electronics products from concept through production. Designs 
analog and digital electronics. Qualifications include aBS or MS 
degree in Electrical Engineering, five years of project leadership 
plus extensive design experience in a product development 
environment. Requires background in analog circuit design. Expe- 
rience with power electronics and devices as well as analog and 
digital filters highly desirable. 
We offer a competitive compensation package including paid 
medical, dental and life insurance, vacation, profit sharing and 
401(K) retirement plan. 
To apply, please forward resume specifying project leadership 
and relevant technical background along with salary history and 
requirements INDICATING AREA OF EXPERTISE, in confidence, 
to: Human Resources Department. 


CURTIS!” (01° 


A DIVISION OF CURTIS INSTRUMENTS. INC 


6591 Sierra Lane, Dublin, California 94568 
FAX: 510-833-8777 
An Equal Opportunity Employer m/f/h/v 


Harris Corporation's RF Communications Division is 
a worldwide supplier of complete radio communi- 
cations systems solutions to U.S. Government and 
international customers in over 100 countries. 
Growth of domestic and international business has 
created opportunities including: 


FIRMWARE - Develop realtime embedded processor 
(8, 16 bits) firmware utilizing structured software 
development methodologies and object-oriented 
design. “C” or ADA required; INTEL a plus. 


RF/ANALOG - Design and develop at the assembly 
and equipment level receivers, exciters and power 
amplifiers utilizing experience in HF/VHF/UHF circuit 
and top level radio testing. 


DIGITAL/ HARDWARE - Design and develop at the 
assembly and equipment level utilizing experience 
with realtime embedded processors, serial inter- 
faces, portable products, low power applications, 
Jeph edes and programmable devices. INTEL 
a plus. 


SYSTEMS ENGINEERING - Analyze, design and devel- 
op HF/VHF/UHF and microwave communications 
systems; mobile and fixed configurations, network- 
ing experience a plus. 


IMAGING - Software design and development of 
video imaging products utilizing frame grabbers, 
image format translation, image compression and 
processing; “C”, PC/AT platform. 


Positions require a BSEE or equivalent and 3+ years’ 
relevant experience; an MS is desirable. Some posi- 
tions require ability to obtain U.S. Security Clear- 
ance. Multi-lingual skills are desirable. 


For prompt consideration, please send resume and 
salary history to: HARRIS CORPORATION, RF Com- 
munications Group, HR Dept. 900, 1680 University 
Avenue, Rochester, NY 14610. Equal Opportunity 
Employer M/F/H/V. 
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ADC—analog-to-digital converter 
ANSI—American National Standards 
Institute 

ASIC—application-specific integrated 
circuit 

BiCMOS—bipolar complementary 
metal-oxide semiconductor 

bps—bits per second 
CAE—computer-aided engineering 
CAL—common application language 
CEBus—consumer electronics bus 
CEG—Consumer Electronics Group 
CMOS—complementary metal-oxide 
semiconductor 

CSMA—carrier-sense multiple access 
DAC—digital-to-analog converter 
DMM—daigital multimeter 
ECL—emitter-coupled logic 
EDIF—electronic design interchange 
format 

EEPROM —electrically erasable pro- 
grammable read-only memory 
EIA—HElectronic Industries Association 
EMF—electromotive force 
FET—field-effect transistor 
IEEE-488—the Institute of Electrical 
and Electronics Engineers’ standard for 
communication with instruments; the 
bus that incorporates the standard 
I/O—input-output 

ISA—Industry Standard Architecture 
LAN—local-area network | 
LED—light-emitting diode 

LON—local operating network 
MAC—media-access control 
MOSFET—metal-oxide-semiconductor 
field-effect transistor 

NDL—net description language 
OSI—open systems interconnection 
(reference model) 

PC—personal computer 
PWM—pulse-width modulation 
RAM—random-access memory 
RF—radio frequency 

ROM—read-only memory 

RS-232C—an Electronic Industries Asso- 
ciation standard for serial communications 
SMT—surface-mount technology 
SNVT—standard network variable 
types 

STD Bus—a low-cost industrial com- 
puting bus 

TC—temperature coefficient 
TCR—temperature coefficient of 
resistance 

UUT—unit under test 

VCR—video cassette recorder 
VXI—VME Extensions for Instrumen- 
tation; a standard for modular instru- 
mentation derived from the VMEbus 


This list includes acronyms and abbreviations found in EDN’s 
Special Report, Technology Updates, and feature articles. 
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It pays to buy the best - SCHEMA III 


Many schematic capture software 
companies are slashing prices, because 
they can no longer justify their cost for 
an inferior product. OMATION, however, 
has remained true to quality. Our 
SCHEMA III 3.3 Schematic Capture 
software provides: 

Efficiency - Two-level menu bie 
saves mouse clicks, dynamic 9 
smooth panning for quick, Ze 
easy drawing. 

Accuracy - Exact XY location 
on design rule checks, global 
nets across drawing sheets. 
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Flexibility - Non-electrical notes 
commands, dynamic region rubber- 
banding. 
Thoroughness - |nstant, on-screen help, 
up to nine libraries with over 7,500 parts. 
Support - Unlimited, free user support 
via 1-800 line, netlists for virtually all PCB 

layout packages. 

If you really want to save 


a ae money, think long-term. 


Trash the rest, and buy 
~~ _ “FROM OMATION 




















the best. SCHEMA III. 









> Call 1-800-553-9119 today for a free demo disk 4 
OMATION, 801 Presidential Drive, Richardson, Texas 75081 
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IND-386SX 
THE OEM'S CHOICE 


FOR RUGGED, RELIABLE PERFORMANCE 


MCSI introduces the new diskless IND-386SX Made in the USA, MCSI products are backed 
single board computer featuring the with a level of service that can’t be matched. 
PROMDISK® multi-drive disk emulator. 










For optimal performance on your next 
project, call MCSI at (619) 598-2177 today 
and ask for your free 30-day evaluation. 


Occupies only a single slot! 
Low-power CMOS architecture. 
OEM configuration switches. 

100% PC/AT compatible & directly 
runs MS-DOS, ONX, etc. 

High speed (25MHz). 

16Meg DRAM. 

4Meg PROMDISK®. 

Co-processor socket. 












ih 
























2598-G Fortune Way, Vista, CA 92083 
Tel. 619/598-2177 © Fax 619/598-2450 
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Product Satie from EDN's editors and readers 


Learn to survive | 
in the corporate jungle 


Am publishes very few 
of its rules; most rulesare an 


implicit part of the organizational 
fabric, and you have to pick at the 
threads to comprehend the weave. 
Secrets of executive success: how 
anyone can handle the human side 
of work and grow their career is a 
book that can guide you in this 
work. It is far more than a book for 
up-and-coming managers. Anyone 
working in a medium- or large-sized 
organization can benefit from the 
advice contained in this book’s 56 
short chapters. 

Because Rodale Press published 
this book, you'll find mandatory 
chapters on health and nutrition 
gleaned from that publisher’s bet- 
ter-known publication: Prevention 
magazine. These chapters contain 
a wealth of tips that you won’t 
find in other corporate success 
guides. For example, the book rec- 
ommends a brisk 10-minute walk as 
an energy booster instead of eating 
a candy bar. 

Beyond eating, nutrition, and 
health, you'll find chapters on more 
obvious work topics: delegation, 
enemies, etiquette, interviews, 
leadership, management, meetings, 
negotiation, politics, time manage- 
ment, and writing skills, to name a 
few. You'll also find some unusual 
topics such as intuition, romance, 
and self-esteem hidden among the 
more run-of-the-mill topics. Each 
chapter runs about 10 pages, mak- 
ing the book an excellent tool for 
chinking the spare minutes you may 
scrounge each day for reading. 

This book not only discusses a 
large number of diverse topics, it 
also gives you excellent, practical 
advice for most of these topics. The 
chapter about self-esteem, for ex- 
ample, lists 10 things you can do 
each day to feel good about yourself 
such as “be a kid again,” “expand 
your horizons (look beyond your 
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own problems),” and “accomplish 
something small that you’ve been 
avoiding.” None of these bits of ad- 
vice are going to remake you in- 
to a captain of industry, but they 
will drag you out of dronelike. 
monotony. 

More practical readers will prob- 
ably appreciate chapters like the 
one on public speaking. This sec- 
tion advises that you only have to 
survive the first 30 seconds of a 
speech. During that time, your 
pulse may race from a norm of 
around 70 beats/sec to 190. After 
the first half minute the “confronta- 
tion” surge passes. Consequently, 
the book recommends that you re- 
hearse your introductory remarks 
to get past that 30-second surge. 
Solid, practical advice. 

One of the book’s best chapters 
is the one on difficult people. Every 
organization has them, and you'll 
eventually work with one, work for 
one, or supervise one. Again, the 
book provides simple, solid recom- 
mendations for working through 
the resulting problems. 

No book can cover everything 
you need to know throughout your 
career, and this book is no excep- 
tion. However, I have not read a 
similar book with so many useful 
hints and tips for organizational 
survival.—Steven H Leibson 

Secrets of Executive Success: 
how anyone can handle the human 
side of work and grow their career, 
Mark Golin, Mark Bricklin, David 
Diamond, and the Rodale Center 
for Executive Development, $35.95, 
Rodale Press, Emmaus, PA, 1991, 
47h pg. 


Cut-rate professional, 
general science books 


Nez: I don’t recommend 
that people join book clubs, 
especially busy people who get a lot 
of mail and aren’t good about re- 


turning the postcards that prevent 


them from getting unwanted books. 

But I don’t think of the Library 
of Science as primarily a book club; 
I think of it as a group that prints 
a newsletter on the latest science- 
related books—both professional 
references and general science 
books. I no longer have to plow 
through the book section of Sunday 
papers and weekly news magazines 
hoping to find the occasional sci- 
ence-book review. Instead, 15 times 
a year, I get the Library of Science 
News, which describes one or two 
main selections and eight or nine 
alternate selections. The mailing 
also includes a small catalog of 
about 200 recent selections and 
other science books of interest. 

When you join, you can choose 
three books for $1 each, plus post- 
age and handling. Or for $4.95 you 
ean get The Encyclopedia of Phys- 
ics, which normally sells for $150. 
Or you could invest $4.95 in four 
books by physicist Richard Feyn- 
man: QED, The Character of Physi- 
cal Law, What Do You Care What 
Other People Think, and Surely 
Yow’re Joking, Mr Feynman. 

Book prices range from 15 to 30% 
off publishers’ prices. As with other 
book clubs, you earn bonus credits 
each time you buy a book. Once 
you’ve accumulated four bonus 
credits, you can buy a book for 55% 
off the publisher’s price. 

The club doesn’t offer many pro- 
fessional-level electronics books. 
What you will find is lots of com- 
puter books; physics, mathematics, 
astronomy, and life-sciences books; 
essays and memoirs; the occasional 
science-fiction collection; and sci- 
ence books likely to be on the best- 
seller lists. Recent selections in- 
clude The Los Alamos Primer: The 
First Lectures on How to Build an 
Atomic Bomb; Virtual Reality; 
Numbers, Groups, and Codes; and 
Modern Classics of Science Fiction. 

—Julie Anne Schofield 

Library of Science, Newbridge 
Communications, 3000 Cindel Dr, 
Delran, NJ 08370. 
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It has to be OSE - the third generation RTOS 


and development environment. 

Quite simply, OSE products have the capability to 
comprehensively outperform the competition in every 
area: speed of operation, configuration, run time error 
checking, ease of use, and debugging facilities. 


The high performance kernel requires just six 
system calls to perform the fundamental services of 


initialization, interprocess communication, resource 
», and time management. Contrast this with the usual 
bewildering collection. 
REDUCED TIME TO MARKET 
| The development environment integrates many 
industry standard tools such as source level debuggers, 
emulators, and ROM monitors with the OSE system 


debugger. This allows debugging to begin at the con- 
ceptual level of your system, with the modules and 


communication between them, before looking into the 
depths of coding and hardware. 

By using the host based simulator, development 
and testing can begin before the hardware is available. 
Again enabling debugging at the conceptual level of 


modules and communications, as well as the source 
code level. 


OPERATING } 


The result is a high performance system built 
on a robust kernel, with run time errors caught by a 


qualified set of error checks. All built in the shortest 
possible time with ease of modification and 
enhancement ensured. 

That’s why OSE is already used by many leading 


European companies involved in complex real-time 
systems, such as: satellite and radio communications, 
commercial and military telecoms, medical equipment 


and industrial control systems. 

For more information on the world’s most 
advanced RTOS, all you need choose is whether 
to phone the OSE Hotline on +46 8 792 25 00, 


or fax +46 8 768 43 88, or return the coupon to: 
Enea Data AB, Nytorpsvagen 5B, PO Box 232, 


S-183 23 Taby, SWEDEN. 
ENEA DATA 
1, a a ce a ee eee aE ae eee eee eer: 
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Distributors 
Switzerland Litronic AG, Tel: +41 61 47 32 01 Fax: +41 61 47 18 02 





Germany Jupiter Electronic, Tel:+49 6181 750 41 Fax: +49 6181 797 21 
France MB Electronic, Tel: +33 1 39 56 81 31 Fax: +33 1 39 56 53 44 
UK Reflex Technology Ltd, Tel: +44 494 465 907 Fax: +44 494 465 418 
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